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PREVENT CORDITIS... 


‘ Be sure all of your electrical products have the plus sales and 


service values of nationally advertised * Belden Electrical Cords. 
Belden Manufacturing Company, Chicago eesti gelato aah Mitel ies 
Post, Good Housekeeping, 


Time, and leading trade papers. 





N-D-Seals Keep grease in. 
Dirt and Wear are Kept out. 


GET THAT EXTRA 
DIVIDEND ! 


Electric tools using N-D-Seal bearings give it to you right along. 


For these New Departure self-sealed ball bearings not only hold 
armatures and spindles permanently in accurate alignment, but 
they keep tools ready for work every second—no time out for 
oiling. adjusting or tinkering. Skilsaw passes on to the user an extra 
dividend—an extra value by employing N-D-Seals on both arma- 
tures and spindles in their new drills. For over nine years millions 
of N-D-Sealed bearings have proved their economy in service. Why 
not let them build good will for you, too? New Departure, Division 


General Motors Corporation, Bristol, Conn., Detroit and Chicago. 


NEW DEPARTURE 


THE FORGED STEEL BEARING 2599 
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ASBESTOS INSULATED 





ELECTRICAL 


Appliance 
Lead Wire 


Switchboard 
Wire 


Magnet Wire 


Motor 
Lead Cable 


Fixture Wire 








IMPROVEMENT IN DESIGN... 


= SS PROGRESS IN MANUFACTURE 


ENABLE DELTABESTON ( 
TO ANSWER ALL YOUR PROBLEMS 





Today, Deltabeston stands far ahead of any other asbestos 
insulated wire and cable. Thirty-five years of constant 
development and research have established a leadership in 
design and manufacture. [ 


Through these years, experienced engineers have made 
every effort to improve the product. They have built greater 


service into Deltabeston Wire and Cable . . . so that your ” 
product will have added years of useful performance. pr 

Deltabeston can be furnished with copper, monel or nickel a 
conductors. Each type is insulated with Purified, Felted rac 


Asbestos .. . a General Electric contribution to the wire and 

cable industry. Insure the service of your product by taking 

advantage of this long experience . . . painstaking research 
. expert manufacture. 


Write to Section Y- 899, Appliance and Merchandise Dept., 
General Electric Co., Bridgeport, Conn., for information. 


Deltabeston Wire and Cable is distributed by General Elec- 
tric Merchandise Distributors and the Graybar Electric Co. 
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Because they sell all over the World 





Pilot molds new radio cabinet of DUREZ 


Here’s one of the most unusual 
product development stories to 
appear ina long time. The Pilot 


radio shown above is intended 





Molded by Associated Attleboro Industries 


The Durez cabinet for the Pilot radio is 
very light in weight, but almost unbe- 
lievably strong. The strength is due to 
two factors: the use of Durez (which has a 
tensile strength (PSI) up to 10,000; flexural 
up to 11,000; compressive to 28,000) and 
proper plastic design. This rear view 
shows the internal ribs which stiffen 
the cabinet. 
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for export. It’s shipped to al- 
most every country, must with- 
stand heat, cold and excessive 
moisture—all without peeling, 
warping, or blooming. It had to 
be unusually strong so knocks 
and bangs in shipping wouldn’t 
damage it. In addition, light 
weight was vitally important... 
and the sales department wanted 
a sleek, beautifully designed 
cabinet that would be a strong 
sales asset. 

It sounded like a tough one 
to crack, but like many another 
problem the only satisfactory 
answer was Durez. The cabinet 
is the largest ever molded for 
radios. It’s a beautiful job that 
speaks eye appeal and salability 
in every language. And it will 


wear forever in any climate, 


always look just as “new” and 


shiny as when it was first bought. 


If you have an unusual prob- 
lem, why not find out if Durez 
can help you solve it? Durez is 
resistant to heat, chemicals, 
moisture. It has limitless design 
possibilities, is available in 
many colors. And it simplifies 
production because each Durez 
part is formed and completely 
finished in a single molding 
operation. For further informa- 
tion and free monthly “Durez 
News’, write General Plastics 
Inc., 169 Walck Road, North 


Tonawanda, New York. 


GENERAL PLASTICS’ 


DUREZ 











THE STAR IN THE FIELD 
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FOR BRILLIANT ZINC PLATING 
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Write for yo 


—E. |. DU PONT DE NEMOURS & COMPANY, INC. 


GRASSELL!I CHEMICALS DEPARTMENT 
WILMINGTON, DELAWARE 
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This little mountain pine, crippled by terrific wind and 
storm, fights on for life . . . 9,000 feet above sea level 
in Rocky Mountain National Park. A striking example 
of the adaptability of natural life to its environment. 


Manufacturers of household appliances have 
come to depend upon Delco for the types of 
motors their particular products require. For 
Delco motors are especially adapted to the 
needs of every household appliance—refriger- 
ator, washer, ironer, air conditioner, stoker 


and oil burner. Delco motors are engineered 


for the job—one very important reason why 
they are standard on so many leading 
appliances. Delco Products Division, General 
Motors Corporation, Dayton, Ohio. In Canada: 
McKinnon Industries, Ltd., St. Catharines, Ont. 
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40 YEARS OF SPECIALIZATION 


EERE 


ise [ROPE LENE 


Says” 


BOTH PILOT and ship are ready to go. As soon as ocean weather 
conditions are right, he will take off on a long-planned transatlantic hop. 

Yet years of experience and many thousands of hours in the air do 
not equip him to predict flying conditions. For that information he 
depends on a specialist ...a master of the art of weather forecasting 
who has kept a storm log of the North Atlantic for 25 years. 

Here at Mica, for more than 45 years we, too, have kept a“storm log” 
of electrical insulation ...to help leading manufacturers solve their 
insulation problems. 

Before you make a “long hop” with a new product, it will pay you 
to get the benefit of our experience and complete research facilities. 
3d St., Cleveland. 
Birmingham, Boston, Cincinnati, Los Angeles, San Francisco, Seattle. Montreal, Toronto 


200 Varick St., New York; 542 S. Dearborn St., Chicago; 1276 W. 








MICANITE ... EMPIRE VARNISHED 





ESTABLISHING A UNIQUE 
SEVEN YEAR SAFETY RECORD 


For the past seven years, Mica Insulator Co. 
has received the safety award of the 
Associated Industries of N. Y. State for 
completing their campaign period with a 
100‘ record of no lost time accidents. 

This unique safety record, we feel, is indic- 
ative of the care and precision under which 
all Mica Insulator Co. products are made. 





MAKES THE DIFFERENCE 


INSULATIONS . .. LAMICOID LAMINATED PLASTIC MATERIALS 
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Initiative — Resourcefulness — Cooperation 
to advance the interests 
of the industry 


THE MOST 


“ COMPLETE 


RESISTOR LINE 


oat V 8 
AND BEST 


DESIGN 
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Laboratory Standards 
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Write for Free encinseninc GUIDE 


INTERNATIONAL RESISTANCE COMPANY 


Factories or Licensees in Canada 


England, France, Germany, Italy. Denmark and Australia 


MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES, FOR 
MORE APPLICATIONS THAN ANY OTHER MANUFACTURER 
which 


made. 


IN THE WORLD 
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Style and Service Gains 
FROM BAKELITE MOLDED 


HE UNIQUE suitability of 
Bakelite Molded to the manu- 
facture of electrical products is due 
to its special merits for, not merely 
one. but several important functions. 
In addition to permanent electrical 
insulation, this material offers: 
thermal insulation and resistance: 
mechanical strength combined with 
lightness in weight; and long-lasting 
decorative values that contribute 
much to product styling. 
\ typical example of the versatility 
of Bakelite Molded is in the per- 


manent waving machine pictured. 
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BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin street, Toronto, Canada 
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MATERIAL 


In the circular main frame and con- 
tact block, this material is impor- 
tant for its electrical properties, 
light weight and strength. In handles 
and terminal blocks for individual 
heaters, it provides electrical and 
thermal insulation, attractive ap- 
pearance and indifference to heat. 
wear, oil and soap. 

In the meter and switch housings 
of this device, the use of Bakelite 
Molded is fully justified by its deco- 
rative beauty, permanence. and ease 
and accuracy in production. Similar 
varied benefits are being obtained 
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today by employing Bakelite Molded 
throughout the construction of 
many other electrical devices and 
appliances. 

We invite you to investigate the 
possibilities of bettering your prod- 
ucts through its use. Write for 


booklet 26M. “Bakelite Molded”. 


(Above) Electric permanent waving ma- 
chine with main contact frame, heater 
handles, terminal blocks, switch and meter 
housings. Product of W. G. Shelton Co. 


(Left) Main contact frame, cord clamps 
and heater parts of Bakelite Molded. Each 
part was completed in a single molding 
operation. Molded by Auburn Button 


Works, Inc. 
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Falance in Organization 


In the Fafnir organization, customer-minded production men are 





ips 
ich balanced with production-minded sales engineers. The resulting team- 
ng work provides customer service and cooperation of an unusual sort. 
on 


And Fafnir executives spend much of their time in the field. Results: 
Fafnir’s production schedules are geared to customers’ needs. The 
Cal. minds of those who guide this Company harbor none of the intoler- 


ance that grows in men who see no farther than their shipping rooms. 


FAFNIR BALL BEARINGS 


THE BALAN GC.E DVD Ben EB. MOST CO@MYP LE Fs IN AME RAG SZ 
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BRINGS A “FRIENDLY FACTORY” 





New Bearing Information 


in every issue of “‘The Dragon’’, 


Fafnir publication. 


Let its sixteen 


pages help keep you posted. A note 
will put your name on “’The Dragon” 
The Fafnir Bearing 


mailing list. 
Company, 


New 


Britain, Conn. 








Friendliness is an intangible thing. But in business relations it can 
be fostered by things very real and tangible. By continuous interest 
in customers’ problems. By willingness to meet unusual requirements. 
By cooperation as uniformly dependable as friends can be. 

Fafnir’s balanced organization has resulted in a ‘‘friendly factory”’ 
which backs up every Fafnir representative. Prevents the strain which 
unbalance might bring to his relations with his customers. And makes 
Fafnir’s ‘friendly factory’’ the kind of organization with which more 


and more bearing users like to do business. 
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WHAT ARE BONDED METALS? 


American BONDED Metals come to you abso- 
lutely uniform and completely pre-finished. 
They eliminate the need for finishing de- 
partments, reduce rejects, speed up produc- 
tion, reduce your equipment investment, 
save many time-consuming labor operations. 


No plating, no polishing, is required. You 





stamp or form your product and stop 
there. Nothing more is needed. American 
BONDED Metals are made in twenty combi- 
nations of base metals and electro-bonded 
surface metals in plain, satin and striped 
finishes and embossed patterns. Each metal 
combination has different qualities. One is 
practical for your use. Now available in 
coiled strip, sheet and round edge flat wire. 
And the newest of the new — TINT-METAL 
—a bright metal in four rich colors. Send 


for samples and prices. 
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HIS tremendously interesting book visually shows 
what pre-finished American BONDED Metals have 
done for leading fabricators of metal products. It is full 
to overflowing with novel design treatments — interest- 
ing applications of modern, functional beauty. 
Points Way to Labor and Material Savings 
Illustrated are scores of products in every field — 
all conveniently grouped for quick reference. Here you 
will see many ideas for redesigning your product. Here, 
quickly, you will see how others have reduced their 
labor and material costs. How they have obtained 
INCREASED PRODUCTION through a more easily fabri- 
cated product. How they have obtained INCREASED SALES 
through a better looking, lower priced product. 
Contains Valuable Engineering Data 
One whole section is devoted to important engineer- 
ing data — tables of weights and properties, facts on 
corrosion qualities, heat resistance, adaptability to vari- 
ous fabricating processes, and a vast amount of addi- 
tional data. Here, at a glance, are the facts that will help 
you select the right metal for your product. 
Isn’t it worth the price of a 3c stamp to have this val- 
uable book? We invite you to send for it today on your 
company letterhead — without cost or obligation. 


AMERICAN NICKELOID COMPANY 1:2 secono street, peru, iLL. 


/ METALS 





Artist and Armourer Combined 


GCheir Galents for King Philip IL 


THE Spanish king was confident of the superiority 
of his armour. Artists who specialized in creating and 
embellishing armour designed it for him. And a German 
armourer was commissioned to construct it. The 
armourer’s products were of higher quality, more effective 
and in greater demand because he 
had a thorough knowledge of the 
materials to be used. He understood 
the requirements his products had 
to meet in serving their purpose. 


He specialized in making armour. 


Modern design is constantly creating 
more exacting production require- 
ments. Is your production as efhi- 
cient and economical as possible? 
Do the materials you use allow you 


to realize fully the capacity of your 






HOT ROLLED * COLD ROLLED 
STRIPED 





equipment—the skill of your workmen? If you use strip 
steel, ACME SUPERSTRIP should be on your material 
list. Acme specializes in the production of “rolled-for- 
the-product” Superstrip. Your individual requirements 
and equipment dictate the Superstrip best suited for 


your product. 


By using Acme Superstrip, hundreds 
of manufacturers secure the advan- 
tages of combining the skill of 
the modern designer with higher 
quality, more economical and faster 
production. Yet Acme Superstrip 
costs no more than ordinary strip 
steels. An Acme engineer will 
be glad to co-operate with you. 
Write today, there is no obligation. 


Rolling Acme Hot Rolled Superstrip 


GALVANIZED + STAINLESS 
COLORED 





ACME STEEL COMPANY 


GENERAL OFFICES: 2846 ARCHER AVENUE, CHICAGO, ILLINOIS 
Branches and Sales Offices in Principal Cities 
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LOCK so POWERFUL 
| ACTUALLY DEFIES VIBRATION 


Nuts and screws can’t shake loose when locked with Shakeproof 
iple-Action Lock Washers. First, there’s Strut-Action—the powerful 


king force which is set up when the tapered-twisted teeth bite into 
th nut and work surfaces. Next, Spring-Tension— produced by the 
ecial design of the teeth to keep the locking action constantly at 
ok. And, third, there’s Line-Bite—which assures a tight lock with 
ly a quarter turn of the wrench after initial contact. Send today for 
fee test ring of Shakeproof Lock Washers—contains assorted sizes 
both external and internal types—write for yours, now! 







U. S. Patent Nos. 1,419,564; 1,604,122; 1,782,387; 


] 1,963,800; 1,862,486; 1,909,476; 1,909,477. Other 
J / 6 WS y ; Patents. Patents Pending. Foreign Patents. 
, 


Here’s a screw that actually 
eMC RU Mr CuCl 
thread-cutting slot elimi- # §) fe Af "i fy S H 3 R C f) M od A N Y 
nates tapping —cuts costs 
— speeds up production — 
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Write today for free demon- 
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Uniformly Low core rosses fy 
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GUARANTEED MAXIMUM CORE LOSSES 


Watts per Pound at 60 Cycles and 10,000 Gausses 
Epstein Test 


According to A.S.T. M. Standard Methods A-34 
Issued March 15, 1937 


U. S. STANDARD GAUGE NUMBER 
















GRADE 23 24 25 26 27 
USS: Armature... v5.6 cs 2:50 223 V98 75 1.55 1.46 1.38 1.30 




























USS Electrical* ........ 2.17 1.94 1.70 1.50 1.35 Lay 0 ol28 
IN THE INSPECTION of this arma- eet atae i 1.30 1.22 114 1.09 1.05 1.01 
ture core for a direct current motor, the * y 
skilled workman is examining each slot uhsecissin eraser aiahddo pact — ate = - st U ” . 
The manufacturer specifies USS Elec- USS Radio Transformer 72 ‘97 -90 83 80 tO 72 XK 
trical because they are uniform in USS Transformer 72*.... 97 90 .83 .80 76 72 
electrical and physical characteristics USS Transformer 65 ....... .65 










USS Transformer 58 ....... .58 












* These grades are available in thicknesses of .010, .007, .005 and .003 inches, 


for use at frequencies higher than power frequencies. 


lumb 


Your inquiries are solicited. 
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er Efficiency MOTORS, 


GENERATORS, 


TRANSFORMERS and other 
ELECTRICAL EQUIPMENT 


as KIND of an equation 


needs two explanations. 

One is the answer to the question, 
Why uniformly low core losses? 

Because ... USS Electrical Steel 
Sheets are carefully rolled to gauge 
and size. Uniform in physical and 
electrical characteristics, these su- 
perior sheets are being manufac- 
tured by us to meet uniform core 
/oss requirements. 

See the new table of Guaranteed 
Maximum Core Losses printed here. 
These core loss values supersede our 
prior guarantees. They are, on the 
average, lower than previous values. 
They indicate how you can design 
and manufacture transformers, mo- 
tors, generators and other magnetic 


equipment for higher efficiency by 


using the correct grade of USS 
Electrical Steel Sheets. 

Two is a feature which coordi- 
nates your knowledge and ours. 

You may want some assistance in 
selecting the proper grade of sheet 
for some new application. Our 
technical men are always ready to 
assist you in solving problems deal- 
ing with the use of electrical sheets. 

If you have an application where 
a specific requirement must be met, 
let us cooperate with you in decid- 
ing which one of the ten standard 
grades of USS Electrical Steel 
Sheets will give you the best at 
low production costs. For complete 
information on our Electrical Steel 
Sheets, just write or phone our 


nearest sales ofhce. 


U-S:S ELECTRICAL STEEL SHEETS 


CARNEGIE-ILLINOIS STEEL 
Pittsburgh Chicago 


ylumbia Stee! Company, San Francisco, Pacific Coast Distributors 


( 


CORPORATION 


United States Stee! Products Company, New York, Export Distributors 


Nix ty STATES STEEL 













TYPICAL DIEHL TYPICAL DIEH! 
APPLICATIONS APPLICATION: 
ADDING MACHINES 


AIR CONDITIONING MACHINERY 
AGITATORS 
BAKERS’ MACHINERY 


BALANCING MACHINES 
BATTERY CHARGING SETS 
BLOWERS 

BOTTLING MACHINERY 
CALCULATING MACHINES 
CAMERAS & PROJECTING EQUIP'T 
CANDY MAKING MACHINES 
CANNING MACHINERY 

CEMENT MAKING MACHINERY 
CHEMICAL PLANT MACHINERY 
CHURNS 

CIGARETTE MAKING MACHINES 
CIRCULATORS, AIR 

CLAY MAKING MACHINES 
COAL MACHINERY 

COKE MACHINERY 

COFFEE MACHINERY 











MACHINE TOOLS CONT'D 
SHAPERS 


GRINDERS 

BORING MILLS 
PLANERS 

LATHES 

SHEARS 

BLANKING PRESSES 
ETC. 











































METAL WORKING MACHINER 
MINING MACHINERY 

MIXERS 

MOTOR-GENERATOR SETS 
OFFICE APPLIANCES 

OIL BURNERS 

OVENS 

PAINT MAKING MACHINERY 
PAPER MAKING MACHINERY 
PETROLEUM PRODUCTS MAC! 
POLISHING MACHINERY 
POWER PLANT MACHINERY 
POWER TABLES 





COMPRESSORS PRINTING MACHINERY 
CONVEYORS PULVERIZERS 
CRANES PUMPS 


DAIRY APPARATUS 
DENTAL MACHINES 
DISHW ASHERS 


RECORDING INSTRUMENTS 
REFRIGERATING MACHINERY 


SCALES 
DRIERS SEPARATORS 
ELECTRO-PLATING EQUIPMENT SEWING MACHINES 
ELEVATORS SHOE MAKING MACHINERY 
ESCALATORS 


SMELT'G & REFIN'G MACH'Y 
SOAP MAKING MACHINERY 
STOKERS, MECHANICAL 
STONE WORKING MACHINERY 
SUGAR REFINING MACHINERY 
TABULATING MACHINES 
TESTING MACHINES 

TEXTILE MACHINERY 
TYPEWRITERS 

UNIT HEATERS 

VACUUM CLEANERS 
VENTILATING EQUIPMENT 
WASHING MACHINERY 
WINCHES 

WOODWORKING MACHINERY 


FANS, EXHAUST 
| FIRE ALARM SYSTEMS 
FLOUR MILL MACHINERY 
FOOD PROCESSING MACHINERY 
GENERATING EQUIPMENT 
GLASS MAKING MACHINERY 
GRINDING MACHINERY 
HOISTS 
HYDRAULIC MACHINERY 
LAUNDRY MACHINERY 
LOOMS, TEXTILE 
MACHINE TOOLS 
DRILL PRESSES 
PUNCH PRESSES 























GENERAL PURPOSE D.C. MOTORS, GENERATORS’ 


SQUIRREL CAGE MOTORS AND DYNAMOMETERS 4 ee CAPACITOR MOTORS 





Plant and product moderniza- 
tion demand the utmost in motor 








drive efficiency, economy and 
dependability. There is only one 
RIGHT motor to meet the re- 
quirements of each application. 






TEXTILE SPINNING 


r 
CHEMICAL PLANT REPULSION START 
oO FRAME MOTORS 


MOTORS MOTO INDUCTION MOTORS 


The diversified Diehl line offers 
many types and sizes from which 
to select the exact motor to fit 
your needs. Standard motors are 
obtainable from stock for usual 
requirements. Special designs 
for exceptional conditions can 
be developed in a minimum of 
time. All are products of the 















VERTICAL MOTORS— 


SHAFTLESS MOTORS RING BASE 













VERTICAL MOTORS 
TRIPOD BASE 


same facilities and abilities 
which have enabled Diehl to 
design and produce motors that 
have satisfactorily met the re- 
quirements of exacting manu- 
facturers in all branches of in- 
dustry for half a century. 
















SPLIT PHASE FRACTIONAL 
HORSEPOWER MOTORS 


DIEHL MANUFACTURING CO., Elizabethport, N. J. 


Pioneer Manufacturers of Motors, Generators and Fans Tell us your requirements and 


Electrical DiviSi f THE SINGER MANUFACTURING CoO. ‘ 
Pam tN italia patron oy ae NEW YORK Sete UAE our engineering staff will gladly 


recommend the proper motor 
equipment to meet your needs. 


DIRECT CURRENT MARINE D. C. ENGINE TYPE 
MOTORS AND GENERATORS GENERATORS 











TOTALLY ENCLOSED 
FAN-COOLED MOTORS 












To all who use or choose motors 
the Diehl Catalog No. 1881 

illustrated above will prove 
a el 4! oe Lear Ramco te: very helpful. Write for a copy. 
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She RICHARDSON COMPANY 


Melrose Park, (Chicago) III. Founded 1858 Lockland, (Cincinnati) Ohio 
New Brunswick, N. J. Indianapolis, Ind 
Detroit Office: 4-252 G. M. Building, Phone Madison 9386 
New York Office: 75 West Street, Phone Whitehall 4-4487 








A manufacturer of self-locking nuts had a problem. His product was to be subject to 
all kinds of vibration, even of the severe rock drill type. Using National H-A-R-D Vulcanized 
Fibre, he developed a collar that fits into the nut head, locks bolt securely in position. Result, 
a nut that will not back off; it cannot. At the right in this illustration, study an Elastic 
Stop Nut after six years of service: the metal badly corroded, the collar of National H-A-R-D 
Vulcanized Fibre intact and serviceable. Unchipped. Unaffected by oil, water, most acids and 
solvents... Perhaps you, too, will find in National H-A-R+D Vulcanized Fibre (or Phenolite, 
laminated bakelite) a short cut, betterment or economy in product or plant equipment. 
NATIONAL VULCANIZED FIBRE COMPANY, Wilmington, Del., U. S. A. (Offices in Principal Cities) 


Materials illustrated supplied through the courtesy of Elast'c Stop Nut Corp. N V ' 











The "9000-DD” Precision Ball Bear- 
ing, with Double Metal Seals, is 
here shown; also furnished as 
“9000-D” with Single Metal Seai. 





LARGER 
GREASE 
CAPACITY 


NO SEAL 
DRAG 
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79000’ SERIES (Feltless) 


SELF-SEALED BEARINGS 


Interchangeable in dimensions with 
conventional felt seal (and felt seal 
with enclosing shield) bearings. 

Employs simplified, inwardly extend- 
ing, flanged metal shields which do not 
rotate and cannot “‘foul’’ other rotating 
seal parts. 

Seals are rigidly held in outer ring and 
are highly efficient in retaining grease in 
either horizontal or vertical position. 

Simple seal occupies less space within 
bearing than felt seal, PROVIDING GREATER 
GREASE CAPACITY AND A MORE LASTING 
LUBRICANT SUPPLY. 


Metal seals clear recess on inner ring, 
ELIMINATING “DRAG” OR FRICTIONAL RE- 
SISTANCE and power loss, and providing 
higher starting speeds and increased 
efficiency. 

Totally sealed against entrance of dirt 
or foreign matter during manufacturing 
operations, assemblyor disassembly, 
providing absolute cleanliness at all 
times. 

Close fitting metal shields are not 
subject to any wear whatsoever, and 
therefore permanently maintain their 
efficiency. 


Write for the Catalog. Let our engineers work with you. 


AVKMA-AVFFMANN’ 


PREUISIVN BEAKINGS 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN.., U.S.A. 


BALL, ROLLER AND THRUST 



































ROEBLING FLEXIBLE CORDS 


are made to safeguard 


both appliance maker and user 


OSTLY service interruptions, 

C often with fires and loss of life, 
are continually occurring... because 
of the use of poorly made flexible 
cords. In fact, a well-organized and 
widespread campaign is now being 
conducted to reduce this danger. 
It would pay you to cooperate in 
this campaign to encourage the use 
of good flexible cords. For such high 
quality cords safeguard the reputation 
of your product... by providing the 
utmost of protection against service 
interruptions with resultant fire and 
life hazards. 


You can assure such protection for 
your own product by using Roebling 
high quality Labeled Cords which 
meet all the Underwriters’ require- 
ments. 


Flexible Cords of All Types 


Roebling Cords are made in a variety of types 
including Parallel Cord, Reinforced Cord, Lamp 
Cord, Plain Rubber Cord, Heat Resisting Cord, 
Braided Heavy Duty Cord and Heater Cord. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON,N.J. Branches in Principal Cities 


The illustration shows one of the many whirring 
Automatic Braiders that are busy today making 
high quality Roebling Flexible Cords. 
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| Gogeoc ‘DUAL ACTION 
ye Caughi by the Camera 


Sharp edges em- 
bedded, forming 
positive lock. 
Tongues flexed — 
setting up powerful 
Spring Tension. 


U. S. Pat. No. 
1775705 


Only Everlock 
Washers have this 
patented dual-act- 
ing tongue. 










)% Unretouched “ ~ 
Note sharp edges in 


contact with sur- 
faces—tongues set 


© POSITIVE LOCKING AND °° flexing wren 
POWERFUL SPRING TENSION | 


To keep screws and nuts tight requires 
two definite principles: 


(1) Powerful Spring Tension set up by 


the flexing of many tongues. Released — tongues 
back to original po- 


(2) Positive Locking by sharp projecting sition—definite evi- 
aed . dence of powerful 
edges on tongues that dig into the working spring action. 


surfaces. 


These pictures show how Everlock 
Washers afford this dual action — show 
why you can depend on Everlocks to 
reduce complaints and service calls wher- Only Everlock 


d Washers make 
ever nuts or screws are used. these long, deep in- 


; dentures — definite 

FREE SAMPLES mailed on request. Just eviditien: ok late 
specify sizes you want. so positive that only 
a powerful wrench 
can release the nut. 


Thompson-Bremer & Co. 
1640-A W. Hubbard St. CHICAGO 
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20,000,000 CAN'T BE WRONG =| 


% Manufacturers who are satisfied with their j 
products and sales will not be interested in this 
advertisement. 


% Those, on the other hand, who are interested 
in improving their products and adding greater 
saleability and efficiency to them, will find in this 
page much food for thought and for action. 


* In three short years, the patented SPRING- 
ACTION Attachment Plug Cap has become the 
quality standard in the wiring device industry. More 
than 20 millions of these plugs are now in use. 





* = Many of America’s leading appliance manu- 
facturers, moreover, are standardizing on SPRING- 
ACTION Plugs. In their own laboratories and 
factories, by their own exhaustive tests they have 
stamped SPRING-ACTION Plugs as better built, 
longer lived, more efficient. So don't delay. Get the 
facts. Write today for samples, prices and full par- 





i lug which is so 
‘ly designed Bakelite P 


, — ticulars. There is no obligation whatever. ‘ 
No. 300 (above): A beautifu ) a aoke vet ; 
aan ted that it is practically imp one 
7 P own. 
ais as an A FEW OF THEIR MANY ADVANTAGES 
b assembled at great speec- 
: 1. Most efficient plugs made. 7. Blades will withstand tre- 







. Beautifully designed. mendous pull. 


. Withstand terrific abuse. 8. Mark product as up-to- 


> WwW NH 


. Make positive contact at date. 
all times. 9. May be assembled rapid- 


. Give years of service. ly and at low cost. 


Nn 


6. Twisting wire cannot short- 10. Never fail to please ap- 


circuit plug. pliance purchaser. 


A WORD OF WARNING: So phenomenal has been 
the success of the genuine, patented Spring-Action 
Plug that today there are a horde of imitations on 
the market. Only the genuine Spring-Action Plug 
is engineered to give satisfactory performance. 


The original Spring-Action Plug is made under the following 
U. S. Patents: 
No. 1,941,374 Dec. 26, 1933 
No. 1,964,471 June 26, 1934 
No. 2,032,470 March 3, 1936 
No. 2,037,562 April 14, 1936 
CAT, No. 150 (abovel: 


. simple to asse Canada Patents—364,860; 366,087; 360,172 Sept. |, 1936 
ines it is used. and other U. S. and Canada Patents Pending. 





that defies abuse, has 


An all-rubber plug bility to the 


mble and adds salea 


a close 
product on which 


TRADE MARK 





76-82 COIT STREET 


REG . S. PAT 
IRVINGTON, N. J. edt 
THE PLUG OF TODAY AND TOMORROW 


SPRING-ACTION PRODUCTS ARE MADE ONLY BY ‘ p 
PringahyA,. 
ALLIED MERCANTILE CO. ty, 
al 


Chicago Office: 626 West Jackson Boulevard 
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How G-E Motors Helped Cherry-Burrell 


Make a Good Machine Better 







The Cherry-Burrell Twin- 
coil Pasteurizer with a 
G-E Flange-mounted 


Gear-motor 
BEFORE 


i ‘HE Twin- 
coil pasteur- 
izer, an outstand- 
ing product of 
the Cherry-Bur- 
rell Corporation, 
until recently was operated by a bracket-mounted 
G-E splashproof induction motor through the 
connection illustrated. As a means of making this 
motor assembly more compact and more attractive 
in appearance, General Electric suggested the use 
of a flange-mounted, splashproof gear-motor. 
Cherry-Burrell designers made a study of this 
proposition with the co-operation of G-E motor 





To test the moisture-resisting properties of the insulation, 
sample random-wound stators for G-E motors are soaked in 
this tank of water. It’s another of the tests that assure you 
of low maintenance cost 












|G-E MOTORS 
; PASS ALL TEsTS 


AND AFTER MODERNIZATION 


engineers. Its advantages were convincing; and in 
adopting this arrangement, they received not only 
the advantages of a compact, attractive motor in- 
stallation. They received also many helpful sug- 
gestions which the G-E engineers were able to 
make on simplifying the changeover, in selecting 
the best operating speed, and in adopting a conven- 
lent co-ordinated starting control. 


The use.of a G-E gear-motor on this machine 
eliminates accessory speed-reduction apparatus. 
The flange mounting makes an unusually com- 
pact assembly. And you can see for yourself 
what an attractive appearance this installa- 
tion presents. 


You, too, will find that G-E motors will 
prove a profitable addition to your ma- 
chines. And you will like the service and 
co-operation General Electric gives you. 
General Electric, Schenectady, New York. 


~ Pa 


Ka 


ot 


fe ae. 
——| — 
jf aS we 
























—— 
—— 


ar ai 
iit nun 


I; aioe 


(EZ =I=" evee alll 


NATIONAL CARBO 


Unit of Uni 


Carbon Sales Division, Cleveland, 


BRANCH SALES OFFICES: NEW YOR 
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THROUGHOUT EVERY STAGE 
OF ELECTRICAL DEVELOPMENT 


Through the successive stages of progress and development in all 
fields to which electrical power has been applied, National Carbon 
Brushes have served the needs of in- 
dustry faithful'y and well. The de- 
velopment of the trolley car, here 
illustrated, is no more striking than 
the progress in many other lines. 
National Carbon Company, Inc., by 
close cooperation with all branches 
of the electrical industry, has been 
an active partner in this advance, 
keeping pace with the demands of 
each new development in brush using 


equipment. 


NATIONAL CARBON BRUSHES 


There is a National Carbon Brush for 
every type of application. For dependable 
performance, low maintenance cost and 
freedom from commutation difficulties, 


USE NATIONAL CARBON BRUSHES 


Wore WANT ome 


ion Carbide CC and Carbon Corporation 


K PITTSBURGH CHICAGO SAN FRANCISC¢ 
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Ohio - General Offices: 30 East 42nd St., New York, N. Y. 
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TO COVER YOUR 
PRODUCT’S SUCCESS STORY 


Keep your product “in the news.” and you'll help it to make 



















new sales headlines. Assign a reporter of unquestioned honesty 
—a built-in Veeder-Root counting device —to get you the 
straight facts on your product’s success story in the field. Then 
you'll have a five-star feature to publish to your prospect list 
that will score a beat on competition. For there’s no punch- 


line so potent as a string of certified performance figures. 


Veeder-Root counters are doing reliable reporting in many 
fields of business and industry . . . filing daily dispatches on 
products as widely diversified as business machines, elevators, 
trucks, typewriters, machine tools, cameras. What’s more, they 
report in any language ...in terms of operations, starts, stops, 
revolutions, pieces, trips, mileages, volumes, speeds, lengths, 
light-flashes — or shadows. Find out what a built-in 
Veeder-Root counting device can do to put 
your product “in the news.” Write. 


Ts - 


VEEDER-ROOT INC. 


HARTFORD, CONNECTICUT 


Counters for Every Purpose 


OFFICES IN BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT GREENVILLE, S.C. LOS ANGELES NEW YORK PHILADELPHIA PITTSBURGH 





ST. LOUIS SAN FRANCISCO MONTREAL, CANADA BUENOS AIRES MEXICO CITY LONDON PARIS TOKIO SHANGHAI MELBOURNE 
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PERMANENT WAVE MACHINES : PRINTING PRESSES 

PUMPS AND COMPRESSORS : RADIO RECEIVING SETS 

RANGES : REFRIGERATORS : SEWING MACHINES 

SIGNAL AND ALARM DEVICES : SWITCHES : TABLE 
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GEARED FOR RESULTS TO ADVERTISERS! 


@ The year's publishing program on product design and engineering reaches 
a fitting climax in October ELECTRICAL MANUFACTURING—the 3rd 
Annual Product Design Number. 


The tremendous buying power of this active resale market is brought into 
sharp focus, creating a substantial opportunity for effective and timely adver- 
tising cultivation. 

The eyes of all designers, engineers and executives, controlling the pur- 


chases of materials, parts, equipment and finishes, will be upon the October 
issue. Interest will be at maximum. 


The publisher has carefully set the stage with the readers playing a very 
important role in creating the special editorial content. Five readers, success- 
ful in the recently conducted ELECTRICAL MANUFACTURING Product 


Design Contest, will have their prize-winning manuscripts featured in the issue. 


Advertisers selling this market will use October ELECTRICAL MANU- 
FACTURING to give impetus to their buyer cultivation. 


THE GAGE PUBLISHING CO., 232 Madison Ave., New York, N. Y. 
7) 
hibleshers b Industry SUNCE 15Q2 


NUFACTURIN 


OCTOBER, 1936 BOUQUETS 


‘". . | have seen this issue, and believe 
it to be one of the best issues of any 
magazine to dete on product develop- 
Wee 


e 

“.. | have been going over the copy 
of your second Annual! Product Design 
Number and want to congratulate you 
on a very fine job. he editorial 
matter and the make-up is very stimulat- 
ing and very intelligent. 

| had occasion to see your first 
Product Design Number a year ago, 
and while it was a very illuminating 
edition, your second number shows 
remarkable progress... .'' 4 


‘*.. On returning from the East yester- 
day | found the October Product 
Design issue, and | must congratulate 
you on a really outstanding job. It is 
the first thing of the kind that | have 
seen where there is no ballyhoo. . .."’ 







CLOSING DATE 
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Achilles, one of the heroes of the Trojan War, 


thought he was invulnerable because shortly 
after his birth his mother had dipped him in 
the River Styx. But he had one weak spot— 
GW Wd his heel, by which his mother had held him and 


which was therefore not covered by the magic 
waters. And it was an enemy arrow in that one 


Any service man will tell you that faulty contact produces more unprotected spot that finally laid him low. 
complaints from the users of electrical devices than any other 
cause of trouble. Switches that won’t turn on—or worse yet, Protect the “weak spot!’ in your product— 


assure perfect operation of your control 
won't turn off—constitute the Achilles’ heel of many a product. _ switches—by using DURAKOOLS. Every weak- ' 
ness of old-fashioned mercury switches has , 
been eliminated. An unbreakable metal en- 


EEE 


You can guard against this trouble by employing the one con- 


tact device that can't be bent or broken, can’t get clogged, —““!0Pe replaces fragile glass—a cooling, arc- 
quenching liquid replaces explosive hydrogen. 


corroded, or burned away. DURAKOOL* switches are all this, and = Write for your copy of “The Mercury Switch of 
Tomorrow” for an interesting and enlightening 
discussion of Durakool developments. 


more. They eliminate the hazards of sparking open contacts, 
and they stay cool even when loaded to full capacity. 
DURAKOOL switches are applicable to almost every contact 
problem. Capacities range from 1 to 200 amperes. Voltages 
as high as 600—even with inductive loads—may be safely, 
handled with DURAKOOLS. Ask for complete information 
—there’s no charge or obligation. 
DURAKOOL, INC., 1068 North Main Street, Elkhart, Indiana 


* Trade Mark Registerered U.S. Patent Office 















DURAKOOL does not manufacture control 
instruments—only switches. But any con- 
trol instrument can be equipped with 
DURAKOOLS. 
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TAYLOR 


VULCANIZED FIBRE e PHENOL FIBRE 
TAYLOR INSULATION e SILENT GEARS 


In the Taylor plant tanks, piping, rolls, 


dryers ...all units of equipment that 
come into contact with corrosive chem- 
icals ... are made of stainless or other 


alloy steels, of bronze or other non-fer- 
rous metals, of other corrosion-resistant 
materials when requirements demand. 


No fibre product can be better protected 
against corrosion or contamination... 
no similar product is more uniform in 
physical and chemical characteristics 
than Taylor Fibre. 

Taylor products and Taylor service can 
help you . . . let us prove it. 


TAYLOR FIBRE 
COMPANY 
NORRISTOWN, PA. 
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it’s Risky! 


ESPITE the window washer’s safety belt, his work is hazardous, because chance is 
D capricious. We also recognize the risk to the heating appliance manufacturer and his 
customer, in offering to the trade any resistor alloy except one whose worth has been definitely 
proven by the supreme test of mature time and actual operation on the job. We have 
been making Chromel heating element alloys for 30 years, but we do not bring out yearly 
models. Rather, every year, Chromel has steadily been improved and Chromel’s perform- 
ance in the field today tells its own eloquent story of good quality. For technical data, 


send for our new Catalog—L... . Hoskins Manufacturing Company, Detroit, Michigan. 


HOSKINS C 4 ROME L 


THE WIRE THAT MAKES 





ELECTRIC HEAT POSSIBLE 
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The trade mark NICHROME is so well known throughout 


the world, it is frequently used to identify any NICKEL 
CHROMIUM resistance. 


Since only DRIVER-HARRIS makes NICHROME specify on 


your orders ‘To be equipped with the Driver-Harris 
alloy ‘NICHROME’.” 


> SO Oe Oe 
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Every correctly designed bolted assembly must in- 
clude the only device that possesses both sufficient 
power and range of action to keep parts tight: A 
Helical Spring Washer of Adequate Size. 


SPRING WASHER INDUSTRY 


616 WRIGLEY BLDG., CHICAGO, ILL 


ONLY A HELICAL SPRING WASHER HAS ADEQUATE RANGE OF 








BRANCH OFFICES 
IN PRINCIPAL CITIES 
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samples and tech- 
nical data. Your 
inquiry about any 
specific applica- 


tions is invited. 


AMERICAN ENAMELED MAGNET WIRE COMPANY, 
Port Huron, Michigan (Division of The Electric Auto- Lite 
Company) Manufacturers of a_ complete line of MAGNET 
wire.. ANTENNA wire.. ANNUNCIATOR wire..AUTO- 
MOTIVE cable .. BARE COPPER wire .. FLEXIBLE cord . 

LAMP cord.. RADIO wire .. RUBBER-COVERED wire 


oxide can operate at higher or excess temperatures 


Y wire Generators + Remote- 


SI 


Cross-section drawing 
of Vega Chromoxide 
strip (greatly magni- 
fied) showing even dis- 
tribution of insulation 
material at corners as 
well as on flat areas. 


.. BUILDS EXTRA 
HIGH HEAT INSULATION 


@ Your product wound with VEGA Chrom- 


DES 


ELEC 


s) due to overload. VEGA Chromoxide strip has an 
evenly and amply insulated surface at corners as 
well as on the flat sides. It combines the refractory 
qualities of Class-B insulation with the high space 
factor of enameled wire. Investigate the possibilities 
of effecting savings and at the same time materially 
improving your product through the use of VEGA 


Chromoxide wire or strip. We will gladly send test 


Transformers « Alternating- 
Current Motors + Blow-out 
Coils + Plating Generators + 
Solenoid and Magnet Wind- ” 


ings ¢ Direct-Current Motors « 


Arc-Welding Transformers « 


7) 


Control Apparatus « Arc- 


Welding Generators 
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Next month. The Third Annual 
ELECTRICAL MANUFACTURING 
October Product Design Num- 
ber. As in previous years, 
timely discussions by outstand- 
ing executives, designers and 
engineers of significant*trends 
and situations. 


These will include; the proven 
values of attention to improved 
product design. Authorita- 
tive analyses of basic design 
and engineering factors includ- 
ing the use of color. 


There will also be announced, 
as in corresponding previous 
issues, the five winners in the 
Third Annual ELECTRICAL MAN 
UFACTURING Product Design 
Contest. The winning papers 
will be published in this 


number. 


Later. A series of important 
first-aid-to-the-user discussions 
of fundamental materials and 
parts as used in electrically- 
energized products of various 
kinds. 












eT 


ae 
ote 


<< « Machi = 
i s Hardy nery ° 


& 
ousehold BERET Tool | 
e Business Machine ®° as ai 


ZINC ALLOY DIE CASTINGS 


place in the Majo; 725 


COMPACT AND EFFICIENT 


— this business machine has been “engineered” for sales 


With the modern trend toward compactness in office 
appliances, design engineers are seeking manufacturing 
methods and materials of greater flexibility. Compact- 
ness means fewer parts—smaller, tougher parts— 
parts that must perform efficiently in a restricted area. 
The new rotary-type electric duplicating machine 
shown here incorporates 39 ZINC Alloy Die Castings, 
representing 58% of the total weight of the unit. 
Because of the intricacies of design, the use of 
this metal and method offers dimensional accuracy, 
strength, reduction in the number of parts and assem- 
bly operations—a combination of advantages not 
possible with other dependable methods of construc- 


f 
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tion. The exposed castings are easily finished with 
chromium plate or a handsome black enamel. 

The business machine group is only one of many 
major industries in which ZINC Alloy Die Castings 
have been adopted through careful engineering re- 
search and cost analysis. If you are not thoroughly 
acquainted with these characteristics, we suggest you 
consult a commercial die caster—or write to this 
Company. 


THE NEW JERSEY ZINC CO. 
160 Front Street New York 


The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD SPECIAL (omretituir) ZINC. 
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ibrators — 


FOR DC. VOLTAGE STEP-UP 


AND 


DC. TO AC. CONVERSION 


ONVERTERS of the vibrator type are now used 
in many applications. Other than the pioneer- 
ing use where low voltage de. was raised to 

high voltage de. for automotive radios they are found 
in electric cameras in airplanes, pin games and coin 
operated devices, dental and medical equipment in de. 
districts, small synchronous motors for point of sale 
advertising, as stand-by equipment on subway and rail- 
road block signals, sound on film cameras, for standard 
appliance outlets on railroad cars, and a thousand and 
one other applications where an economical, light-weight 
and efficient power supply is needed for converting 
direct current to alternating current. 

The life of vibrator type converters is entirely de- 
pendent upon the life of the vibrating element which is 
incorporated in a removable container in the converter 
assembly. This life is somewhat dependent upon the 
load placed upon the converter but is generally in excess 
of 2,000 hours of continuous operation after which time 
the vibrator can readily be replaced at low cost. On 
certain types of application where low wattages are 
encountered, life in excess of 4,000 to 5,000 hours is 
obtained from one vibrator element. 

The merits of vibrator converters which makes them 
superior types of conversion equipment, include con- 
stant frequency characteristics, high efficiency and low 
weight. Improvements are continually being made in 
the design of this type of conversion equipment. The 
held of application is expanding rapidly. 


COMPARATIVELY RECENT DEVELOPMENT 


BOUT 1930 there arose a demand in this country 
A for a power supply system capable of converting 
the current from a 6 volt storage battery to high voltage 
direct current suitable for the operation of portable 


and mobile radios. During the years just preceding 
this time but slight progress had been made in adapting 
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BY W. M. GARSTANG 


CHIEF ENGINEER 
ELECTRONIC LABORATORIES INC 


radio sets for automobile service. This lack of devel- 
opment was due to several factors of which the energiz- 
ing sources available up to then was one. 

About 1930 there came in rapid succession, small 
motor generator units capable of delivering high volt- 
age when operated from the 6 volt storage battery and 
various other devices that rectified the ac. output in 
synchronism with the primary interruption. None of 
these units answered the purpose due to the fact that 
it was impossible, or at least impractical, to mount 
these units as an integral part of the radio set. 

The engineering staffs of various manufacturers 
throughout the country were given the problem of de- 
veloping a satisfactory power supply. The requisite 
of this power supply was that it was to be small, eco- 
nomical, efficient, and that if possible, no rotary parts 
were to be used. 

It is a matter of history the development that took 
place in the next three or four years. A vibrator power 
supply was placed on the market and in rapid succes- 
sion many of similar construction followed. Vibrators 
themselves were old in the art and had been used for 
many years in the telephone industry; and as a means 
of rectifying alternating current. It is possible to look 
back into the teachings of the electrical art and find 
equivalent circuits of practically every existing vibrator 
power supply. It is also possible to identify vibrators 
of the past similar in construction to those being used 
today. 

The first modern vibrator power supply placed on 
the market had an output of only 180 volts at approxi- 
mately 35 milliamperes and in many cases it was even 
necessary to look at the meter slightly at an angle in 
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OME typical vibrator circuit diagrams. The four 
circuits shown are in general use today. A 
This is the conventional circuit for actuating the 
vibrating member. B—Another generally used 


a. 





pa wattage vibrators (approximate limit 
12-15 watts) A—Non-synchronous, from 
dc. produces ac. output of higher voltage 
B—Synchronous, produces de. at higher volt- 
This view also illustrates the method of 
mounting and shows how installation duplicates 


that of a radio tube. 





system most practical where an actuating contact Tandem type con- 
is used on the reed in conjunction with an auxiliary verter vibrator pass- 
side contact. C—Here a small lamp offers a con- ing high currents ge 
trol factor. D—Actually a vibrator type motor thet re 
interrupts the dc. passing into a transformer. di 
ou 
nu 

voltage alternating current on the opposite side of the 
order to stretch this to the 35 milliampere mark. In transformer. This vibrator is commonly known as the of 
other words, this first power supply delivered slightly synchronous interrupter because it interrupts and rec- cu 
better than 6 watts output. This however, was a half- tifies in synchronism. The use of a vibrator of this er 
wave power supply circuit and its efficiency was low, type eliminates the necessity of a rectifier tube, thus se 
eliminating one tube from the radio set and providing wl 
RIEESENT day auto radio vibrators offer a good ex- a more economical device. The usual method of mount- Wi 
ample of vibrator practice today. An accompanying ing a vibrator is such that it can be readily inserted on sh 
illustration shows a non-synchronous vibrator of the the chassis of a radio set in the same manner as the ir 
type now generally used in auto radio sets. This vi- radio tube. It will be noted that the vibrator is en- lat 
brator is used in conjunction with a transformer, a cased in sponge rubber or some other suitable sound th 
rectifier tube, and the necessary filter system. Six volts insulating medium and that an outside metal container SO: 
from the storage battery is impressed on the vibrator is also used in order to shield the vibrator so that it up 
and it alternately applies this voltage to either side otf will not produce electrical interference in the radio tin 
a center tapped transformer, thus producing an alter- set. An entire unit of this type is approximately 3% TI 
nating current in the secondary winding of the trans- in. tall by 1% in. in diameter. mi 
former which can be readily rectified into high voltage The vibrators just mentioned are commonly known on 
direct current. Also illustrated is a conventional type as low wattage vibrators due to the fact that the maxi- dic 

of synchronous vibrator where the vibrator performs mum wattage which they will carry and still maintain 
two functions, that of interrupting the direct current good life characteristics is approximately 12 to 15 to 


from the storage battery and that of rectifying the high 
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watts. This is quite sufficient for most radio sets and 





HIS 110 volt de. to 110 volt ac. 150 watt con- 
verter utilizes a multiple contact vibrator and a 
single step commutating system. A—Ready for 
installation within the radio console. P—The 
actuating coil of the vibrator is of the lamp type. 
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EVERAL dc. commutation 
circuits. A—Single step 
commutation with resistor in 
dc. line. B—Same, but with 
resistors in series with trans- 
former winding. C—Iwo 


step commutation. 





for most applications where high voltage direct current 
is needed in order to replace B batteries or small motor 
generator systems, but it 1s needless to comment on the 
results because satisfaction was not obtained. The 
device operated. It unquestionably delivered its rated 
output. But its life was very short and it had any 
number of disadvantages. 

With the later development of new vibrators, capable 
of carrying as high as 200 or 300 watts, various diffi- 
culties presented themselves. This, there is required 
great starting torque to move the vibrating reeds, con- 
sequently, a new and unique coil circuit was devised 
whereby a small incandescent lamp was placed in series 
with the actuating coil and the actuating coil was then 
shunted with a condenser in order to tune it to the 
frequency of the vibrating reed. The incandescent 
lamp when cold had very little resistance, thus giving 
the coil the opportunity of passing high current. As 
soon as the circuit was functioning the lamp would heat 
up and its resistance would increase approximately ten 
times thus eliminating the heat from the vibrator coil. 
This method of operating the reed was very desirable 
mainly due to the characteristic that it only required 
one-tenth the power to keep the reed vibrating that it 
did to start it in motion. 

In another design, using the same vibrator, in order 
to provide a converter where the power circuit was 
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curve is flat. 
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ITH this circuit 

(A) the output 
voltages, efficiency, 
frequency, input cur- 
rent vs. capacity re- 
lationship shown (B) 
prevail. Note that 
over a wide range 
the efficiency is in 
excess of 90 per 
cent. The frequency 





POWER FACTOR CORRECTION CIRCUITS 


A—A conventional circuit having a condenser placed across the primary 
winding of the transformer. B—A similar circuit with the condenser 
placed across the secondary winding. Inasmuch as the capacity can be 
reduced in proportion to the increase in voltage of the circuit to which 
it is being applied, the correctional capacity should be placed across 
the highest voltage terminals in the converter. C—Here is an auto 
transformer where the capacity is placed across the outside terminals. 
D—This transformer has a correctional winding so that high voltage may 
be applied to the capacity and the size of the capacitor thus reduced 
—E—This circuit is generally used in vibrator type converters where small 
capacity is placed across the contact points and a large capacity across 


the maximum voltage terminals of the device. 





entirely independent of the circuits that operated the 
vibrating member, two separate contacts were used to 
operate the vibrating reed and what actually resulted 
was a vibrator type motor that interrupted the direct 
current passing into a transformer. By means of this 
circuit any surge voltage or change in the load on the 
output side can in no way effect the operation of the 
vibrating reed. It will not cause fluttering or a change 
in frequency. The small inductance which controls the 
vibrating member is entirely independent of the power 
circuit; consequently, the output circuit can be treated 
in a conventional power circuit manner without any 
fear that the vibrator or driving mechanism will be 
affected. 

As mentioned previously, the vibrator used was of 
new design having multiple contacts, a U-shape frame, 
and where each contact had an individual screw ad- 
justment so that the vibrator wave form could be 
changed with great ease. This vibrator had contact 
points with a diameter of 0.218 in., or approximately 
twice the size of contact points in a vibrator for 6 volt 
use. The frequency of these large vibrators was 60 


oOvTPUT 
ee wOers 
Ac 


39 




















1 
I 


cycles. Mica insulation was used, and the 


ughest qual 
ity of metal throughout. As an example of its long life 
characteristics, it can be safely said that a vibrator of 
this type will operate in a 6 volt circuit approximately 
four times as long as a standard conventional auto 
radio vibrator. Unfortunately, its size and its cost 
make it prohibitive for this use. 


N ORDER to provide a vibrator which would carry 

even higher wattage than was originally required, 
one was designed with sixteen contact points and 1s 
known as the tandem unit. This unit is used in various 
circuits requiring multiple contacts, and requiring the 
ability to pass high current. Vibrators of this type will 
continually carry between 20 and 30 amperes on a 6 
or 12 volt circuit and when built into a 110 volt de. 
converter will deliver as high as 750 watts. 

The tandem vibrator as shown, 1s particularly 
adapted for use in what is known as commutation cir- 
cuits, where the direct current rather than merely being 
interrupted by two sets of contact points is commutated 
by means of resistance units being eliminated from the 
circuit in sequence. In the accompanying illustration 
of commutating circuits there is shown a simple ar- 
rangement where resistance “R” is short circuited on 
each half cycle. It will be noted that contacts “C” 
and “D” are connected to the transformer in a con- 
ventional manner. The contacts “A” and “B” are 
connected together on the far side of the resistance 














T- representative converters. A—110 

volt dc. to ac. converter for product use 

involving widely varying power factor. B 

This 6 volt dc. converter delivers 65 

watts at 110 volts. C—For 300 volts at 

100 milliamperes, from 6 volts dc. this unit 
is used. 


so that the vibrating reed will first make contact with 
“C" and pass current to the transformer through re 
sistance “R.” It will then continue its amplitude and 
make contact with “A” which will short circuit resist- 
ance “R.”’ The advantage of this circuit is in the fact 
that on the make and break of the circuit on each halt 
cycle, there is resistance in series with the contact points 
and that in each half cycle this resistance is removed 
from the circuit so that the regulation and the efficiency 
is not impaired. A similar circuit is shown also where 
the resistors are placed in series with the leads to the 
transformer. The same action results and the per- 
formance is identical. In the third example a two step 
commutation system is shown where resistors “R,” and 
“Ro” are removed from the circuit by means of short 
circuiting on each half cycle. 

In the production of a commercially feasible con- 
verter it is necessary to provide satisfactory operation 
on radio sets, electric fans, amplifiers, coin operated 
phonographs, and numerous other devices. Practic- 
ally all of these devices have different power factors. 
In other words, there are ditferent amounts of induc- 
tive load being placed upon the converter. In the past, 
it has been difficult to provide a converter which would 
operate on loads having variable power factor. 

In order to properly correct the power factor of 
these various loads encountered several different cir- 
cults are used. These are illustrated and described in 
an accompanying figure. 


Oscillographic records of voltage and current 
waves define performance records of various 
vibrator-incorporating converters. 


A—Non synchronous vibrator in an auto-radio 
circuit (voltage wave). 


Synchronous vibrator (voltage wave). 


C—Converter dc. to ac. using commutator circuit 
(voltage wave). 


D—Size wave obtained by filtering the converter 


Curre it wave of neon transformer being op- 
erated on a converter. 


F—Current wave of same transformer as in E but 
operated on a standard ac. line. 
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Questions will probably come up as to how a variable 
power factor load is corrected. This can easily be an 
swered in stating that a vibrator type converter is 
damaged materially if the power factor of the load is 
under corrected but will operate quite satisfactorily 
within fairly wide limits if the power factor of the 
load is over corrected. Consequently, on all converters 
designed for operation of a wide variety of devices, the 
power factor is over corrected, as illustrated. 

It can be seen in this brief resume that a converter 
has been provided by means of these various circuit 
arrangements that will deliver high output power, that 
will have a high efficiency, good voltage regulation, and 
a constant frequency. Furthermore, this converter will 
operate loads having various power factors and_ the 
operation of a vibrator will not be affected by transient 
conditions in the load circuit. 


A> examples of vibrator developments to specific 
converting tasks that installation showing a 110 
volt de. to 110 volt ac. for 150 watt capacity is a good 
one. Here the actuating coil of the vibrator uses a 
lamp circuit, although a resistor is placed in series with 
the lamp in order to reduce the voltage and provide 
longer life to the lamp. An auto transformer is used in 
this converter as in all vibrator converters designed to 
be universal in application. The auto transformer, due 
to its inherent characteristics, provides smaller size and 
at the same time a bucking action for transients in the 
circuit. It will be noted that there are various radio 
frequency condensers designed to filter out RF feed 
back hum. 

The device itself is incorporated into a small con- 
tainer which is light in weight, quiet in operation and 
which can readily be concealed in the console of a 
radio set or any other place where it will not be 
observed. 

Another good example is that of the converter de- 
signed for operation on 32 volts de. and rated to 
deliver 110 volts ac. at 60 cycles with a capacity of 100 
watts. This converter 1s unquestionably a simple de- 
vice and its durability and long life characteristics have 


type equipment. 
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Two further evidences of the flexibility of vibrator 


A—Frequency changer based on this circuit op- 
erates on any ac. frequency input to produce 
110 volts ac. at constant frequency. unity. This converter was de- 


B—Polarity changer for small light weight dc. to 
ac. applications. 





been obtained through the correct selection of constants 
for the circuit. This converter uses a standard heavy 
duty vibrator with a shunt coil and in appearance the 
circuit is very similar to a standard auto radio vibrator 
circuit. The transformer however, 1s an auto trans 
former having a certain amount of resistance incor 
porated in the winding. In conjunction with this trans 
former and resistance the power factor is corrected by 
means of a high capacity condenser. It will be noted 
that a small binding post is provided and connected to 
0.01 mfd. condenser. This is to eliminate audio feed 
back hum by means of a bucking principle. This con- 
denser and binding post are connected to the ground 
post on the receiving set and by this interconnection 
the feed back hum is entirely eliminated from the 
speaker of the radio set. 

The characteristics of modern vibrator type con- 
verters are unique in the power conversion field. At- 
tention is directed to the efficiency curve of the 32 volt 
converter and it can be seen that over a wide range and 
perhaps, the operating range of the converter, the eff- 
ciency is in excess of 90 per cent. The output voltage 
regulation, although not being perfect, is remarkably 
good considering the type of device. It will be noted 
that at 100 watts the converter delivers 105 volts ac. 
The question may be presented as to why the converter 
does not deliver 110 volts ac. according to its rating. 
From long experience, it has been found that 32 volt 
unit systems do not operate at 32 volts and instead oper- 
ate over a range of from 28 to 45 volts. The average 
voltage of unit systems is approximately 35% volts. 
Consequently, in order to provide a converter which 
will not damage the radio set due to high output volt- 
age, it is necessary to design a 32 volt converter for 
operation on an average voltage of 35 volts. It will be 
noted in the curve that the frequency characteristic 
is absolutely flat from no load to full load. This 1s a 
characteristic that even a rotary type converter cannot 
equal and as a result, has made it possible for vibrator 
type instruments to be used as conversion equipment 
for the operation of electric organs and timing equip- 
ment and other devices where constant frequency is of 
prime importance. Among other variations to be cited 
the 110 volt de. to ac. con- 
verter illustrated was designed 
particularly for the operation 
of coin-operated phonographs 
and like equipment where the 
power factor may vary from as 
low as 20 per cent to almost 


signed to deliver 500 watts 
A continuously. Intermittently it 
will deliver as high as 900 
voltamperes. By means of vi- 
brator type converters it 1s 
possible to convert any direct 
current voltage to any alter- 
nating current voltage but in 
certain applications, the watt- 
age output of the units is limit- 
ed due to the capacity of the 
power source from which they 


wow. A.C. 


are operated. 


(Continued on p. 74) 
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Slot Insulation 





That Leads to Better Motors 


ROUND failures on electric motors, as every 

motor manufacturer or repair man knows, are 

by no means a thing of the past. Despite the 
advances that have been made in insulating materials 
and manufacturing methods, short circuits to ground 
still cause frequent trouble. But the proper slot in- 
sulation, correctly applied, will keep them at a mini- 
mum. 

Motor slot insulation is essentially a cushion—de- 
signed to protect motor coils from the sharp edges of 
the armature and stator laminations. The coil insula- 
tion itself is not sufficiently tough and resistant to 
abrasion to prevent the iron from cutting through. A 
tougher, yet more resilient, slot insulating material 
must be used. 

Most grounds occur during the assembling operation, 
when the coils are pulled or pounded into place. In 
spite of the almost universal use of fibre end lamina- 
tions, by far the greater number of grounds develop 
at the end of the slot. The reason for this is that the 
fingers of end laminations frequently break off, bend, 
or become skewed so that they do not line up with the 
iron. They do not afford complete protection. Raised 
laminations in the stack, which cut through the pro- 
tecting insulating paper, are another serious source 
of trouble. 

The expansion and contraction of the motor coils 
with changes of temperature and the vibration of the 
motor in operation account for many other ground 
failures. Unless the proper slot insulation is used, this 


breathing action will cause abrasion and grounds. 


> 


There are a number of insulating materials used for 
motor slots. For Class B motors, where the hottest 
temperatures reach 125 deg. C. (257 deg. F.), mica 
and asbestos come into use. However, practically all 
motor installations are of the Class A type, where the 
hottest spot temperatures do not exceed 105 deg. C. 
(221 deg. F.). For such installations, insulating paper 
and varnished cambric are used. Varnished cambric, 
lacking in the full required mechanical toughness for 
this purpose, is not used alone in motor slots. In this 
discussion only insulating papers will be covered. 


WHAT MAKES A GOOD SLOT INSULATING PAPER 


i ie PROVIDE positive protection against grounds 
under conditions of stress, high voltage, and alter- 
nate cycles of heating and cooling, a slot insulating 
paper must have an unusual combination of mechanical, 
electrical, and thermal characteristics. Following are 
some of the most important requirements. 

Toughness and Stretch—The most important quali- 
ties in a slot insulating paper are toughness and 
stretch. During the forming and winding operation, 
the insulation must undergo some notably rough han- 
dling. The motor manufacturer has found it desirable 
to wind his motor just as tightly as possible to pre- 
vent all coil movement. Hence, the coils are squeezed 
into the smallest possible space and pulled or pounded 
into place. A wedge driven between the iron and 
coils insures tightness. The paper must be able to 
withstand each of these operations without tearing, 
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LOT insulation with paper as applied (A) 
to fractiona! horse power motor stator and 
(B) to a larger motor for heavy duty power drives 


splitting, cracking, or de-laminating. Only the tough- 
est kind of paper will stand up satisfactorily. 

Heat Aging Characteristics—Slot insulating paper 
must be able to withstand high temperatures and age 
without losing its mechanical strength. If it cannot 
stand the temperature of the baking oven, which may 
run as high as 250 deg. F., or if the alternate heating 
and cooling during the motor’s operation cause brittle- 
ness, the insulation cannot offer the proper mechanical 
protection against the movement of the coils during 
breathing or vibration. Age, too, should not affect the 
paper’s mechanical properties. 

Dielectric Strength—A slot insulating paper must 
have sufficient dielectric strength or electrical break- 
down resistance to withstand the voltage normally im- 
posed upon it without permitting a short circuit or 
ground. Most manufacturers, in testing the dielectric 
strength of motor insulation, double 
the line voltage and add 1,000 volts. 
‘Thus, a motor that is to operate at 220 
volts is usually tested at 1,440 or 1,500 
volts. The insulating paper must be 
able to withstand this voltage, not only 
in the flat sheet form, but also in the 
formed slot cell after it has been sub- 
jected to considerable mechanical 
abuse. 


(CUFFING the edges of slot insulating paper 

affords positive protection to the winding 

of the end slots. It also helps in saving space as 

the cuff is usually smaller than the normal pro- 
jection of the insulating paper. 
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Absorptive Ability—The more varnish an insulating 
paper can absorb for a given apparent density, the 
higher will be its dielectric strength. For that reason, 
a paper that will absorb large quantities of varnish is 
generally preferable to one that will only absorb smaller 
quantities. Then, too, the maximum electrical and 
chemical protection is provided when the moisture 1s 
dissipated from the paper. A slot insulating paper 
should therefore be capable of drying out easily and 
quickly without baking too long in the oven and should 
then have the ability to absorb insulating varnish 
readily. 

Purity—The presence of unstable chemicals or im- 
purities in an insulating material will cause chemical 
deterioration at high temperatures or with the passing 
of time. Slot insulation must be made of pure, stable 
materials. Furthermore, it cannot contain impurities 
which dissolve out in the presence of moisture or va- 
rious gases in the atmosphere. 

Springiness—By “‘springiness” is meant the ability of 
a paper to cling to the sides of the slots during winding. 
The paper selected should have sufficient springiness to 
prevent it from falling from its tight position against 
the side of the slot, but still should not be so stiff that 
it is difficult to fold or bend or that it slows up produc- 
tion during assembly. 

Uniformity—It is essential that a slot insulating paper 
be of uniform thickness. In many cases, the space in 
the slot is carefully calculated so that all available room 
is used. If the insulation is oversize, the slot is un- 
duly crowded, and it requires extra pounding to place 
the coil in the slot. On the other hand, if the paper 
is thinner in spots than specified, there is a reduction 
in its mechanical and electrical strength. It is not 
enough that a slot insulation be uniform in the one 
sheet or one roll tested. It should not vary over long 
periods of time—each run should have the same char- 
acteristics as every other run. 


THERE ARE TWO TYPES OF PAPERS 


WO important types of slot insulating papers are 
used—chemical and non-chemical. Chemical 


papers, such as fish papers, are made of cotton rags and 

















are subjected to treatment with zinc chloride or other 
chemicals. Non-chemical papers contain only chem- 
ically pure cellulose—made from either cotton rags, 
rope, wood pulp, or combinations of these materials. 
They get their high density by a high pressure rolling 
and glazing operation rather than through a chemical 
reaction. 

The most important characteristic of fish paper is its 
high dielectric strength. Fish paper also possesses con- 
siderable springiness and is superior to many types of 
paper in this respect. Because it is altered by chem- 
ical action, it is relatively homogeneous and uniform in 
texture. Then, too, forming the slot insert 1s simpli- 
fied sometimes, as fish papers are available in rolls, 
while high density, non-chemical papers are made 
chiefly in sheets. 

On the other hand, the most serious limitation of fish 
paper is that it is inclined to have only fair heat 
aging qualities. It may become brittle with age and 
when exposed to high temperatures. For that reason, 
it is sometimes injured during the pre-heating and bak- 
ing part of the varnishing cycle. Fish paper does not 
have the tearing strength of non-chemical papers and 
is more apt to rupture. 

There are several kinds of non-chemical papers, and 
their quality is largely dependent upon the raw ma- 
terials used. However, in general, non-chemical papers 
are distinguished by their toughness and good heat ag- 
ing qualities. The highest quality, non-chemical papers 
are made entirely of new cotton rags. Lower priced 
papers are made of part rag and part wood pulp, and 
non-chemical papers of the lowest price are made en- 
tirely of wood pulp. The process of manufacture is 
generally the same for all non-chemical papers. 

An all-rag paper is superior to wood pulp papers in 
most of its characteristics. All-rag papers have greater 
toughness and stretch and will resist heat and age better 
than wood pulp papers. The degree of difference de- 
pends upon the percentage of rag stock used. The 
highest quality high density all-rag papers are equal 
in dielectric strength to fish papers. 

Of great importance in determining the quality of a 
non-chemical paper is the care taken during the manu- 
facturing process. The pulp must be beaten to just 


CHARACTERISTICS OF SLOT INSULATING PAPERS 





Tough- Heat 
Type of ness, Stretch Aging | Dielectric 
Slot Insulating Paper | Tensile Charac- | Strength 
Strength teristics 
Chemical Papers - ‘ 
Fide napers Good Good Fair Good 
All-Rag 
High Excellent Good — Excellent Good 
Density 


SOpercent} _ 
Non- Rag High Good Good Good Good 
Chemical | Density 


Papers | All-Rag 


Low Fair Good Excellent Fair 
Density 
Wood- 
Pulp Low Fair Fair Fair Fair 
Density 
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ee of the steps in the manufacture of a high grade, all 
rag, high density, non-chemical, motor slot insulating paper. 





the proper degree to assure proper fibrillation of fibres. 
Furthermore, all impurities must be carefully removed 
to assure uniform texture and freedom from blemishes. 
Translucent spots, which are often mistaken for pin 
holes in the paper, sometimes form in thin, non-chemical 
papers. These spots are small particles of gelatinized 
cellulose material which are equal in mechanical and 
dielectric strength to the balance of the sheet. 

Non-chemically treated insulating papers are avail- 
able either in rolls or in sheets. Roll paper is available 
in sizes from approximately 0.007 in. to 0.020 in.— 
while sheets of paper can be obtained from 0.007 in. 
to 0.093 in. For convenience and economy in cutting 
and forming, rolled paper is preferable to sheet paper. 
However, no roll type paper has yet been developed 
which is equal in mechanical and electrical properties to 
the best sheet paper. This is because roll type paper 
must be dried on cylinders under tension, and the 
shrinkage of the paper is prevented. Hence, it is 
never as strong nor as dense as sheet paper. 


HOICE of an insulating paper for any particular 
application calls for study of the design of the 
motor, the conditions under which it will operate, and 
the competitive situation. It is impossible to state the 
specific applications for the use of each paper. 
Because of their greater toughness and aging prop- 
erties, most motor manufacturers 
use non-chemical papers. However, 
in the small fractional horsepower 
sizes, where space does not permit 
the use of the heavier non-chemical 


Absorp- | Soringt papers, motors are usually equipped 
Pe eas with thin fish paper. Fish papers 
uality 


are available in thickness down to 
0.004 in., whereas the better non- 
chemical slot insulating papers are 
not made below 0.007 in. Then, 
too, the convenience of the roll paper 
simplifies the forming operation. No 


ms varnished cambric 1s used in motor 
Geet | Goud ambric 1s used tors 


of this type. Motors for many do- 
mestic appliances, where price is an 


Excellent Fair important factor and where opera- 
tion is intermittent, use fish papers 
Excellent Fair or wood pulp non-chemical papers. 


(Continued on p. 92) 
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As the Editor Sees It — 


OMPETITIVE 
activities and en- 


terprise are unthinkable 


RULES MAKE 
THE GAME 


without the acceptance 
of certain definitions or 
rules which will govern conduct. Just how rigid or 
embracing these regulations should be for any specific 
case is ever a matter for deliberation, but could a 
game of baseball be played, a house built, a restau- 
rant operated, a manufacturing plant maintained 
without rules ? 

Yet today an important group, manufacturing 
electrically energized products, the machine tool 
builders, is making less progress than it might, for 
lack of basic rules regarding electrical wiring, instal- 
lation and power application practices. The National 
Electrical Code does not apply to the machine tool 
field, and when there are efforts made to stretch its 


interpretation to cover machine tool wiring, trouble 


g, 
ensues for designer-engineer, inspector and pur- 
chaser. 

Sooner or later, if one may judge from comments 
currently made within the industry and recommen- 
dations from machine tool users, there will be a code 
for machine tool wiring and applications of power. 
But who should sponsor it? It is perhaps sufficient 
for the moment that the growing consciousness in 
this group of the electrical manufacturing industry 
of the necessity for such a development is the assur- 
ance that such an outcome is likely. 


TT was when a 
push button, or a 


switch, or a transformer 


KEEPING UP WITH 
SPECIALIZATION 


was just a push button, 
a switch or a_trans- 
former. Motors, of course, were different. For any 
given service some one type best fitted the job. 
Specialization in motor design made it possible to 
match the motor to the job to do the work more 
efficiently, more economically and more conveniently. 

Such specialization has always imposed problems 
and responsibilities on the designer who makes the 
selection. These responsibilities are increasing con- 
stantly as specialization in performance is extended 
to other devices. No longer is a push button just a 
push button; no longer will one type of transformer 
meet every service requirement. Motor controls, 
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relays, bearings, resistors, insulation, finishes and 
many other essential components are undergoing 
specialization for greater effectiveness, offering a 
far wider range of characteristics and performance 
values, and far greater adaptability to specific needs 
of industrial products. 

An intelligent selection must be based on knowl- 
edge of currently available designs and significant 
performance factors. To keep well informed about 
each new development in parts and equipment that 
goes into the electrically-energized product 1s today 
a highly important part of successful engineering 


design. 


HIS has been a 
great year for 
travel. 


PRODUCT DESIGN 
LESSONS OVERSEAS 


Executives, de- 
signers, engineers and 
their associates have 
been journeying overseas in search of business and 
product inspiration and example as well as vacation 
relief. It is interesting to compare their before and 
after impressions. 

They report some notable examples of the re- 
freshing use of new materials, and of old materials 
for new uses, but it appears that there is little that 
the hopeful American will gain this year that will 
be helpful in the design of light or heavy duty ap- 
pliances, commercial devices, business machines or 
machine tools. This is quite to be expected for the 
electric way is largely an American phenomenon. 
Whether one considers that use stimulates improve- 
ment or that improvement brings about greater use. 
The fact remains that overseas electrically-energized 
products are not better in performance, engineering, 
or appearance than the corresponding American ones 
and that the use of such electrically energized devices 
remains relatively limited elsewhere. 

Of the best that this country offers in engineering 
and design for appearance, the Third Annual ELec- 
TRICAL MANUFACTURING Product Design Number 
will be representative. As in previous years, not 
only will it review progress within the art but will 
also announce the winners and present the prize 
papers in the Third Annual ELectricaAL Manv- 
FACTURING Product Design Contest. This October 
issue will be an important record of industry ad- 
vancement. 
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BEST DESIGN OF THE MONTH 


FAIRBANKS-MORSE WASHER 


Selected 


for 


Industrial designer for Samson-United, General 
Plastics, Dayton Refrigerator, Hickok, Detroit Harv- 
ester, Dura, Perfection Industries, Smith Metal 
Arts, etc., etc. 


BECAUSE 


“in this Fairbanks-Morse washer there is shown 
both knowledge and intelligence in the combining 
of various factors to produce a design that has great 
beauty, which at the same time keeps within the 
scope of practical engineering. 


“Designer J. McLeod Little of Van Doren and 
Associates, has done an admirable job in presenting 
this washer with an exterior that reflects strength 
and cleanliness. Radii have been nicely handled 
to give the washer a feeling of sturdiness, and 
should aid in creating the impression of confidence 
in its performance. 


“An outstanding feature is the slight tapering out of 
the legs to help give the product a more solid appear- 
ance. The arm running from the motor to the wringer 
has been made to fit snugly against the tub. The 
manufacturer's identification on the body is obtained 
with a light blue decalcomania placed in a recess 
with the company name in white, adding a touch of 
color to the solid white background. This motif has 
been repeated in the wringer head. 


“The cover has a recess around the knob, facilitating 
removal of the lid. The black bands near the top, 
balance nicely with the black base, and give the 


feeling of strength. The wash-timer switch is placed 
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citation by 


JOSEPH B. FEDERICO 


so that it can be easily read, besides being a decora- 


tive touch on the body. The only slight flaw, a very. 


minor one, is the knob on the throw handle, prob- 
ably a factor over which the designer had no control. 


“This washer reflects considerable thought and 
study, and should have great appeal on display, as 
well as fitting into the home without striking a dis- 
cordant note. | believe that the housewife will 
receive this product very favorably, due to its 
straight-forward approach on beauty, comfort, and 
function. It should be indeed a welcome product 
to this firm’s already distinguished line.” 


~ 













S smooth-lined and attractive as they 

are effective production-wise the 
No. 41 Cross machines are in reality 
two machines in one. 


Mass production of many identical parts, 
or small quantities of several different ones, 
often calls for separate machine tools. 
Deliberately tackling this as a design 
problem Cross design-engineers have de- 
veloped a new line of machines with 
characteristics of both versatility and flexi- 
bility as well as production economy. A 
noteworthy machine tool accomplishment. 


BY R. E. CROSS AND C. R. PARSONS 


DESIGN-ENGINEERS 
CROSS GEAR & MACHINE COMPANY 


Designed for Production 


LIECTRICAL elements of drive and control have 
definitely been made integral parts of both the 
construction and performance characteristics of 
the new Cross No. 40 and No. 41 gear pointing and 
chamfering machines. The two models are much alike 
except that the latter is designed for heavier work and 
is actually the equivalent of two No. 40 machines, in 
that one operator may, without moving his position, 
carry on two simultaneous and separate pieces of work. 
This discussion is therefore confined to the No. 41. 
These machines, designed particularly with a view 
to versatility and flexibility, will handle large or small 
work pieces, operate economically as single purpose 
machines for mass production requirements at high 
speed, or with similar economy in small quantity work 
for drilling, milling, profiling and gear burring and 
chamfering operations. Reduction of fatigue and high 
productive capacity are in large measure made possible 
by means of the provision for complete electrical con- 
trol. That is, the power rapid-traverse is engaged by 
means of a push button control which automatically 
moves the cutter spindle away from and up to the 
work for loading. This of course speeds up production, 
reduces fatigue and the danger of accidents. There is 
also an automatic stop whereby the cutter spindle is 


retracted from the work at the end of a cutting cycle by 
a power rapid-traverse which eliminates the danger of 
over-runs and makes possible a 25 per cent increase 
in production due to this automatic feature. This, fur- 
thermore, is an important factor in reducing wear om 
the cutter because it is quickly disengaged from the 
work and not permitted to scrape on it after the cut 
has been completed. There is a motor for each spindle 
and main drive as shown in the illustration. 


ITH this general scheme of the purpose of the 
machine and the electrical features embodied in 
it in mind, it will be of interest to consider some of 
the details of this electrical equipment. This is espe- 
cially true of the controls, and a brief history of how 














be ECTRIC push button controls the traverse of the 

cutter spindle for loading operations while the 
foot pedal controls the work clamping tools. Thus 
both of the operator's hands are free for loading. 

















they were developed is indicative of the modern trend 
of incorporating the electrical units as an integral, built 
in, part of the tool. i 
designed with no provision for the built-in electrical 


These machines were formerly 
controls, a condition which was at that time prevalent 


among machine tool builders. As was common prac 
tice the push buttons and starters were fastened on the 
side of the machine and connected with flexible cable. 
\t about the time of the movement for built-in controls 
here came a demand from the company’s customers for 
faster production speeds and reduced cutter costs. 


This 


the engineers designed a cast iron box which would en 


made more elaborate controls a necessity and 


close all of the electrical units needed to operate the 


] 


machines. This box is shown in one of the illus 


It is oil proot and forms a part of tHe ma- 


new 
trations. 
chine, and designed to stand the abuse to which it is 
likely to be subjected under actual working conditions. 
\s much of the wiring as practicable was then run 
inside the machine in the form of lead covered conduc- 
tors to protect the rubber insulation from the deteriora 
tive effects of oil, and that which must of necessity be 
on the outside was placed in conduit. 

The main drive and cutter spindle motor controls 
consist of a push-button operated magnetic starter with 
manual disconnect for the main motor drive, and also 
two manually operated starters for the cutter spindle 
motors. This equipment is located on the side of the 
main casting, to the right of the operator. There is 
also an adjustable time relay to control the operating 
time needed for chamfering a given gear. 

A push-button operated contactor controls a solenoid 
hydraulic valve which traverses the cutter table in and 





out. These two control buttons, one for each unit of 
the machine, are mounted on the side of the spindle 
housing, on each side of the operator close to th 
hydraulic work clamping controls. At the end of the 


time cycle the time relay de-energizes the contactor 


which, in turn, operates the hydraulic valve by ener 
gizing one solenoid and de-energizing the other. This 
retracts the cutter from the work and saves it from 


nee less Wear 
NALYSES of the operating cycle will show how 


the controls are used by the Operators. Kirst the 
operator presses the push-button “G” as shown in the 
accompanying circuit diagram which starts the main 
drive and spindle motors. He then hydraulically clamps 
the work in the spindle, presses push-button ““H” and 
brings the cutter table in to the work and starts cutting. 
At the end of the 


cutter table automatically traverses from the work and 


pre-determined cutting cycle, the 


the operator unloads and is ready for the next cycle. 

The motors used are of two types. The main drive 
motor is rated for 3 hp., 1200 rpm. and is of the open, 
ball bearing 
double end shaft and No. 254 frame. 
in the photograph as it is at the extreme left rear of 
The No. 41 machine has two spindle 
motors rated for 1 hp., 1800 rpm. and which are of the 
totally enclosed, ball bearing type with No. 204 frames. 

Power is transmitted from the motors to the spindles 


general purpose, horizontal, type with 


This is not seen 


the machine. 


by rope drives. In the case of the work-holding spindle 


the drive is to a cam on which there is a roller engag- 


ing a star wheel, the motion of which is transmitted 
through quick change gears to the spindle. 


CONTROL CIRCUITS FOR THE CROSS NO. 41 


The electrical circuits shown in the accompanying diagram 
may be briefly explained as follows: 

“A” is a standard push-button operated magnetic starter with 
a manual disconnect switch, operating the main drive motor and 
also energizing the whole machine. The two manually operated 
starters which control the spindle motors are marked “B.” 
These are energized when “A” is closed, but 
shut off by means of their individual starters, should only be 
one unit of the machine be needed. “C” is a magnetic con- 
tactor with two normally open and one normally closed contact. 


In the de-energized position the closed contact energizes one 


side of the solenoid “F,” retracting the cutter table. 

When push-button “H” is closed it energizes contactor “C,” 
which closes two contacts and opens one. This action de- 
energizes one solenoid and energizes the other, thus operating 


either can be 


ROSS auto-stop is an electric controlling device 
which automatically brings the machine to the 
loading position upon completion of one full 
cutting cycle. All 
centralized and built 


the hydraulic valve which brings the table in for the cutting 
cycle. This action, through one of the contacts, energizes 
transformer “D” which reduces the 440 volt current to 110 
volts which operates the timer “E.” This is the timer which 
controls the length of time the contactors “C” is energized, 


which is the cutting cycle. 
























of the electric controls are 
into the machine in a unit. 



















TANDARDIZED line voltages have been an im- 

portant factor in bringing electrically-operated 

equipment into greater use, but standardized volt- 
ages and power capacities in domestic and power serv- 
ice do not always fit the needs of the product. Lower 
voltages may be needed for safety, for greater compact- 
ness, reduced wiring expense, or greater depend- 
ability in control circuits, signal systems and_ toys. 
Heavier currents may be needed than can be taken at 
line voltages. Higher voltages may be necessary for 
essential elements in radios, oil burners, luminous tube 
lighting and testing. Or circuits may need to be 
isolated for greater safety and dependability. The 
product may require adjustable voltage, or voltages 
automatically held constant regardless of line voltage 
fluctuations. All of these functions, and others as well, 
are possible with transformers. Of course, no one type 
of transformer does all of these things; the one type 
needed to solve a given problem depends on the appli- 
cation itself. 


Developments and improvements in transformer 
design are making available new combinations 
of functions that can make a variety of elec- 
trically operated products perform better. But 
the desired transformer characteristics may 
restrict the design to certain capacities, space 


limitations, frequencies and ratios. NHere are 

the factors that must be taken into consideration 

in selecting the most suitable type of trans- 
former for a specific service. 





RANSFORMERS that provide power to match specific needs. 
Dongan ac. arc welder with a low voltage high current output. Below, 
a United transformer operates 110 volt appliances from 220 volt lines, and 
an inclosed transformer rectifier for a magnetic chuck. Below right, a 
Standard transformer built into a small rectifier. Right, heat is regulated by 
a built-in variable voltage transformer in this Precision Scientific furnace. 








Left, a 


Transformers That Improve Product 


Many devices operate best on voltages lower than 
the ordinary 110-volt line. Controls for household heat- 
ing and air conditioning equipment, for example. 
Greater safety from possible shock and reduced fire 
hazards require circuits of 25 to 30 volts. Since in- 
sulation requirements are less and installation easier, 
these low voltage devices have important cost reducing 
advantages. Wiring and controls take up less space 
and the same advantages apply for signal systems and 
low power lighting units. Machine tool controls are 
being specified for 55 volt operation in many instances 
to afford greater protection and reliability. 

Most of these applications require relatively little 
power and transformers for that service are therefore 
compact and low in cost. Often the saving in wiring 
expense and installation cost more than pays for the 
transformer. 

Standard lines of small transformers for low power, 
low voltage service usually are incased in sheet steel 
or cast housings that protect the coils from possible 
damage and provide feet for mounting. Terminals are 
also mounted on the case. Since ratings are limited by 
temperature rise, the housings usually leave the edges 
of the core laminations exposed to provide better cool- 
ing and longer life. For complete protection to term1- 
nals, usually necessary in industrial service, leads are 
enclosed in junction boxes that take flexible or rigid 
conduit. 

Since control and signal circuits of this type are 
subject to local inspection bureau approval, these trans- 
formers are normally listed by the Underwriters’ 
Laboratories. Standards adopted by this body divide 
transformers for this type of service into two classifi- 
cations ; air-cooled transformers and bell-ringing trans- 
formers. These standards require that  bell-ringing 
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transformers be of the two-winding type insulating the 
output circuit from the line, with a secondary open cir- 
cuit voltage not exceeding 25 volts. The input under 
any load condition must not exceed 50 watts, even with 
the output terminals shorted. The maximum tempera- 
ture rise at any point on the transformer must not 
exceed 90 deg. F. (50 deg. C) under any condition. 

Such protection against fire hazard is not necessary 
for control and signal systems where possible shorts 
in output circuits would be quickly found, or where 
input circuits can be fused. Standards for air-cooled 
transformers suitable for control and signal systems 
require only that the maximum temperature not exceed 
162 deg. F. (90 deg. C.) with an ambient temperature 
of 75 deg. F. (24 deg. C.) Capacity under this classifi- 
cation 1s limited to 10 kva. with a maximum voltage of 
600 for either winding. Standard Code wiring must, 
of course, be used for low voltage output circuits of 
these transformers. 


Performance 


\ variety of functions may be performed by these 
air-cooled transformers including : 

(1) A low voltage power supply for lighting, control 
circuits, signals, pumps, small compressors or other 
accessories on machines on which only a higher voltage 
power supply is available. 





Built-in transformers here reduce wiring and instal- 
lation expense, make the machine self-contained, and 
assure the designer that machine performance will not 
be penalized by lack of attention to these details. A 
single built-in transformer may supply power for only 
a small indicating lamp or it may supply a complex 
control mechanism with solenoids, small motors, relays, 
motor starters, solenoid valves, limit switches and a 
variety of control devices. The main drive motors for 
the machine may require 440 volts, but the control 
system can have its separate, insulated, safe and eco- 
nomical 55 or 110 volt supply using standard low cost 
control elements. With this lower voltage supplied by 
transformers from the motor power circuit, all the 
control functions can be designed-in and permanently 
wired. 

Built-in transformers of a different type may be 
used as: 

(2) Heavy current supply from available power 
lines for welding and heating equipment. 

Where high current values (at relatively low volt- 
age) are necessary for heating devices, ordinary power 
lines cannot be used as a direct source of supply. 
Transformers, however, can convert the line voltage 
power into a lower voltage supply with the current 
increased proportionately as the voltage is decreased. 
For a resistance welding operation which requires, for 
example, a current of 2,000 amp. to supply the neces 
sary heat, a tranformer can supply this current while 
drawing no more than about 20 amp. from a 220 
volt line. 

Conveniently-selected taps in the input transformer 
winding make selection of the desired current value 
easy. For small arc welding units as well as resistance 
welders, for electric furnace, induction heaters and spot 


FUNCTIONS PERFORMED BY BUILT-IN TRANSFORMERS 


—— T a a ae 7 . ; 
Function lTypical Application Range of Usual Voltages Advantage 
ia 
Rating Input Output 
Power Supply Machine control circuits, house- Up to 10 kva 110-290 4¢t0 55 Lower loses, reduced size, greater 
for low volt- | hold thermostat, signal systen afety 
j - | | - ‘ - 
3ge@ devices | signal lights, toys, doorbe 
Sun lamps, arc welding, resistance Up to 25 kva 110-291 Low cost heavy current supply f 
welding electric furnaces, induc- available power sources 
tion heaters 
os i er nN) Or AA o =o anh > > erro r 
Stepping down Appliances, machine lighting, port- 1! to 50 kva 990-440 110-220 More compact devices, better in- 
power circuit | able tools, soldering irons, pro sulation, lower cost of power and 
voltages jectors, small compressors, etc greater safety. Operate standard 


Stepping up | Radio sets, public address, photo- 50 to 250 
ne voltages electric devices 





Spark ignition for oil and gas burr 00 va 
ers, luminous tube lighting, dielec- 
tric testing, X-ray equipment 


Voltage Motors, heaters 1 to 500 
| f ter 
- 
Circuit Signal and control systems, lighting 1 to 50 kva 
3 
| Isolation communication. 
a \ 
| Ph chang Motors. 1 to 5 
Measurement Indicating instrument 3utomatic 50 to YO 
F Power controls, metering 5 to 1 





\djustable Testing and calibrating, Constant Up to 850 va 
tage voltage, Lighting, Controlled heat 
Speed control 
nstant Electronic circuits, line tage 100 va 
| ~~ al 
tage regulators, controlled 


110 v. equipment at lower 
110-290 Upto 1,200 | Used to supply electronic device 
with necessary h gI 


10-290 6.000 to To operate high voltage equipment 
15,000 or from available power 
higher 
199 or 208 990-440 Supply full rated power 
11 )-A( ( 11 ) ) re te ate y and agependad ty 
| A > ' 
Up t +t Up to 46U I pe < pnase equitc 
i } 
ir 2 phase pply | 
‘4 [ f | | 
ZSU t 11 rermit is@ Of Standard instruments 
160.00 nN Nien 32¢ r nea ent 
Cc 
f 
11 elec sriable fy 
ra f € r 
1} oe 1 C t ut € a 














RANSFORMERS designed to supply power for low ' 

age industrial and machine tool control and si 
Single phase Westinghouse transformer (left) 
units{with cast iron enclosure (above); 
for machine 


signal 


na! 
na 


Electric transformers controls 
right) _ Edwards 


transformer with 


+ 
VOitda 


es 


heating units, low-voltage high current: power needed 


for economical design and low energy cost can be 
readily built-in using available transformers designed 
for this service. 
To save wiring expense and the cost of special higher 
voltage designs, built-in transformers may : 
(3) Adapt standing 110 volt equipment to operate 
from higher voltage power lines. 
(at 440 to O00 
volts) is often available more readily and at lower cost 


in industrial service than a 110 volt supply. With a 


Higher voltage power line-energ) 


designed-in transformer, standard 110 volt equipment 


such as portable tools, coldering irons, appliances, port 
able lighting units, and small motor driven devices 
designed therefore provide a lower overall cost. Power 
requirements being relatively low, these transformers 
are small. Not only will the total cost of transformer 


and standard device usually be less than a_ specially 


built higher voltage unit, but possibility of shock or 


injury will be less, and the transformer can isolate the 
devices from the power line. 
Many devices require high voltage which can_ be 
J | dS dS 


readily supplied by built-in transformers of the proper 


characteristics to provide: 
(4) Power supply from 110 volt lines for high volt 


it. 


circuits. 
sma!| Webster 
General 


age equipment such as radio sets, photo-electric de 


vices, spark ignition for oil burners, luminous tube 
lighting, dielectric testing and x-ray equipment. 

Because this type of equipment requires but little 
power even though the voltage is high, usual 110 volt 
supply lines have ample capacity. In most of these 
applications power requirements are so low that insula- 
tion rather than heat dissipation may be the controlling 
factor in the size of the transformer. More than one 
output winding may be incorporated in a single trans- 
former if needed, as is commonly done in transformers 
for electronic controls where the electronic tub requires 
separate power sources for filament and _ plate. 

Not only are power requirements low for these high 
voltage devices but some degree of protection from 
overloading or excessive current output is ordinarily 
desirable. © Standards the performance 
voltage transformers have not 


ot 
vet been 
developed, but the problem is similar to the bell-ringing 


p. ASU) 


covering 
these high 


(Continued on 


PECIAL transformer characteristics 
are readily obtained to meet cir- 


cuit requirements. 


In the Killark de- 


sign (left) a high resistance primary 
winding protects against excessive in- 
put current when overloaded. The So- 
la voltage regulating type (right) sup- 
plies a constant output voltage over a 
wide range of input voltages 
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Whenever Armco Electrical Sheets are used, there electrical equipment. It has what it takes, thanks 


you find proof of the economy of this fine, spe- to a third of a century of Armco research and de- 


cially-made steel. This is steel that punches clean, velopment. A trial order will show you exactly 


stacks quickly and uniformly, and 


what we mean. Just tell us what you make... or 
produces peak efficiency in motors, want to make. The American Rolling Mill Co., 
transformers, generators, and other Executive Offices: 2040 Curtis St., Middletown, O. 
ARMCO ELECTRICAL SHEET STEEL 
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New Designs 


To meet and create new markets as 

well as to hold old ones the electrical 

manufacturer must and does keep 

alert in the use of new and better 

engineering, appearance, materials 
and service. 
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tector mounted on motor which acts as 
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safety device to prevent obstructions from 
burning out the motor 
Coffee table and radio combined 
in this Everett Worthingtor 
lesign. Features include leather 
speaker, continuous tone control 
1utomatic volume control, tri 
focal tuning, index type dial 
Perfect for buffet parties is this 
unusual style coronet coffee urn 
designed by Walter von Nessen. 
Finished in polished chromium, Prega4 a 
‘ dia 
with white plastic handles, knob lt kee 
Res Sees ikea a i 
nse rea ee | i | Rtere it 16. | one product with which Bendix 
RO 86s ieee ec 1] enters the household appliance field. Simple 
Keeping it hot. Re ee ates and efficient in design this home laundry handles 
protects heating element complete washing automatically by aid of two 
b controls, one which sets proper water tempera- 
ture for soaking, washing and rinsing, the othet : 
operating the time of soaking and washing 
Housed in white de luxe cabinet with black base. 
Simplicity of appearance and operatior Lettering, in any of 18 colors or black or white, 
merge in this personal call-phone which may be placed in raised deposits, on any surface 
provides quick selective communicatior with this new pen. Modern in design, it 1s 
When earphone is lifted from its rest strictly functional, molded to fit the hand. A 
the loudspeaker is automatically dis bar of plastic wax melts upon contact with an 
connected bringing the other party's electrically | heated element. Handle is con 
conversation confidentially through structed of high heat-resistant molded plastic 
the earphone. Finished in tele material. 





phone ck with etched aluminum 
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Novel Applications 


New uses for electrical energy are 
continually being developed. 


In 
every field the electrical 


way 1s 


becoming the way. The spread of 
electrical manufacturing marks con 
tinued advances in product progress. 


now test each 
ight automatically 
h the check-weigher. This 


nrte ot * + 
integrated with ¢t 








@® When one company makes some 200,000 differ- 
ent articles to order for industry and when those 
products cover a field as diversified as aluminum 
premium thimbles, automobile license-plates, trim 
for electric stoves, vanity cases, curling-iron tubes, 
electric-socket parts, stainless-steel spools for silk 
weaving, clock parts, thermostatic devices, ete., it 
may seem hard to visualize just how these facilities 
ean be utilized in your business. 

Below is a list of operations copied from a Scovill 
inter-plant list. Each operation is performed on a 
distinet type of equipment, but each type is divided 
into three groups: one for efficiently handling rela- 
tively small orders, a second for medium-sized 
orders and a third for large-volume productions. 
Each group is in turn made up of various-size equip- 


ment for handling a wide range of product sizes. 


BLANKING STAMPING 


CUTTING AND DRAWING EYELET-MACHINE PRODUCTS 
CUTTING AND FORMING SCREW-MACHINE PRODUCTS 


CLEANING TRIMMING 


REDRAWING KNURLING 


ANNEALING 


SCOVIL 


Boston «+ Providence +« New York .- Philadelphia 


FORMING AND PIERCING 
STRIPPING DRILLING e TAPPING 





by | 
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® Visualize this set-up for volume and size, then 
apply it to the list, and Scovill’s ability to handle 
metal products can be seen. Yet machines and 
facilities are but one factor. Add experienced per- 
sonnel to operate them, a capable directing group 
to plan and co-ordinate production, then Seovill’s 
offer to manufacture to order in quantity becomes 
logical and its scope more easily understood. 

Scovill, with over a century of metal-working 
skill and complete production-facilities, can prob- 
ably be of help to you — as a source of supply for 
your purchased metal parts or products. 

It will cost you nothing to investigate and it may 
prove very profitable. A “Masters of Metal” or a 
“Scovill Products” booklet will further explain the 
Scovill service. Wriie for them to Scovill Manufac- 


turing Company, 65 Mill Street, Waterbury, Conn. 


HOT FORGING DIPPING 

COLD HEADING HAND BUFFING 
THREAD ROLLING AUTOMATIC BUFFING 
SOLDERING BURNISHING 
ELECTRIC WELDING COLORING 

PLATING, ELECTRO JAPANNING 
PLATING, HOT DIP ASSEMBLING 


SCOVILL MANUFACTURING COMPANY 


WATERBURY (| 
CONNECTICUT \ 


Lynchburg, Va. + Syracuse - Pittsburgh . Detroit 


Chicago ° Cincinnati ° San Francisco ° Los Angeles e In Canada: 334 King Street, East, Toronto, Ontario 
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r e More air conditioning. More 
. % forced ventilation. More attention 
to the control of air circulation for 
homes, factories, assembly places 
and transportation systems. All of 
which means more motor-driven 
fans and blowers. Which motor 
should be used, when, where and 


how? Messrs. Puchstein and Lloyd 
present the answers. 


BY A. F. PUCHSTEIN 
AND T. C. LLOYD 


ROBBINS & MYERS, INC. 





Selecting the Right Motor 


FOR YOUR FAN OR BLOWER 





















NCREASED use of fans and blowers in connection bringing about a speed change of from 3 to 10 per cent 
with ventilating svstems, either for heating or cool- depending upon the motor design. The de. shunt or 
Ing, or more broadly air conditioning, has given rise compound motor displays this same characteristic, al- 
to a number of additional motor problems. Many of though capable of speed adjustment by field control. 
hese are of a sort which can readily be solved by due Varying speed motors. With this type of motor 
consideration of the operating characteristics of the fan the speed varies with the load, usually over a consid- 
l used and the motors available for driving, with the erable range. Series motors of the ac. or de. type come 
. different svstems of current supply. The correct motor under this classification as well as some heavily com- 
and control are of major importance to the installation pound de. machines. Such a motor may also be pro- 
. | satisfactory operation is to result. The logical ap- vided with speed control devices. The induction moto, 
le proach to this problem as well as those arising from with unusually high rotor resistance displays a dr Op- 
many other types of fan application involves a knowl ing speed curve, also. 
edge of motor types and charactertistics together with Adjustable speed motors. Here the speed can be 
a brief study of fan and blower performance. varied gradually over a considerable range and once 
Constant speed motors. The ac. induction motor adjusted will run with little speed change over a great 
Is essentially a constant speed machine, change in load variation in load. The best example of this type is the 
T\V/N!I [ CN\DA —r ~ ro S T Cr | ae - Ae 
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slower unit with centrifugal fan 
and direct motor drive. 


an “ 


Belt-driven multi-blade fan of the 


airplane propeller type 


de. shunt motor, which by field rheostat adjustment 
may enable the operator to adjust the speed with nicety 
over a range as high as 3 to 1. Many special schemes 
have been used in the past, such as multivoltage sup 
ply, mechanical arrangements for shifting the armature 
axially, moving cores in and out of the field poles, etc., 
but these have largely gone out of use. Mechanical 
gearing is possible but its cost 1s usually prohibitive. 
This desirable characteristic is not pr duced readily 
by an alternating current motor. 
is the brush shift motor which, as its name implies, 


The nearest approach 


can be made to operate at various speeds with shunt 
motor characteristics, through brush shift. While its 
operating characteristics, are satisfactory it is compara- 
tively large and expensive. The polyphase series motor 
with brush shifting or with voltage adjustment for 
speed control has been used to a limited extent. 

For single phase the straight repulsion motor with 
speed control by brush shift (more rarely by voltage 
control and tapped windings) has found limited appli- 
cation on fan drive. Such motors operate best at a 
speed range of from 60 to 120 per cent of synchronism. 
The single phase motor of the series type can be made 
adjustable in speed by some form of voltage control. 
operating most satisfactorily at comparatively high 
speeds, say from 200 to 500 per cent of synchronism. 

All commutator type motors are likely to produce 
radio interference and this must be taken into account 
and corrected where possible. 


MULTI-SPEED RATINGS FOR MOTORS 


(EXAMPLE FOR MOTOR FRAME SIZE 326) 


2 Speed one 2 Speed two 
_winding —__ windings __ ; 
~ Speeds | Hp. Speeds Hp. Speeds Hp. 

3600- 1800] 90-5 1800-1200/10-4.4 |1800-1900- /|10,4.4, 

ee ee : 900-600 2.5,1.1 

1800-900 /|15-3.7 |\1800-900 |10-2.5 | 1900-900- 7%,4.2, 

| 600-450 1.9.1 1 












4 Speed two windings 


1900-600 |10-9.5 |1800-600 |10-1.1 
900-450 714-1.9.1900-900 7.5-4.9 


Large-blade form of desk fan. 


Multi-speed motors. .\ multi-speed motor is one 
which can be operated at one of several distinct speeds, 


with no gradual adjustment to intermediate values. 
This definition refers entirely to the induction motors 
polyphase or single phase, which are designed to oper 

at speeds corresponding to various numbers of poles. 
That is, the same winding may be reconnected by the 
proper switches, for operation at either of two speeds, 
or the motor may be provided with a number of wind- 
ings, each corresponding to a distinct speed. 

Such motors are usually rated as constant torque or 
constant horsepower. In general, operation of a fan 
at reduced speeds reduces the horsepower demand, and 
hence the constant torque type of motor, with reduced 
power for each reduced speed, is inherently satis- 
factory. The copper of the two windings is used most 
economically, however, when each winding is designed 
specifically for the load it is to carry. 

Recommended speed and power ratings (Nema 
Standards) for this type of motor are in an accom- 
panying tabulation. The speeds given there are syn- 
chronous speeds, actually induction motors will operate 
from 3 to 10 per cent lower. 

Multi-speed motors are highly important on many 
fan and blower installations, yet they suffer the dis- 
advantages of bulk and cost with lowered efficiency. 
The problem of bulk can be illustrated by the table 
given. All the tabulated values are for one motor 
frame size, and that motor frame is the one in which 
a 20 hp. motor at 3600 rpm. could be built. This 
accounts for the comparatively large-dimension motors 
to be found on many fan installations for two speeds, 
especially if the speeds are low. 


TYPES OF BLOWERS AND FANS 


Positive or rotary blowers. 
positive in its action, being so constructed that the 
impellers fit closely into the casing and produce pres- 
It requires comparatively 
slow speed drive, and can build up pressures of from 


This tvpe blower 1S 


sure by direct compression. 


1 to 12 Ibs. per sq. in. It is decidedly “overloading” 
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through its inherent design; that is, as the area of the 
discharge orifice is reduced, the horsepower require- 
ment greatly increases. 

Centrifugal fan. This type is usually constructed 
so that its inlet is at the center of a spiral casing, the 
end of which is the outlet. Pressures up to 1 or 2 Ibs. 
per sq. in. are possible although they are more often 
below 1 Ib. Three sub-divisions cover practically all 
fans of this type: 

1) Forward curved blades. Especially suitable for venti 
lating requirements but on applications in which the pressure 


is likely to vary, care must be observed in selecting motor and 


control \ shght change in pressure brings about a_ large 
change in power demand. If the driving motor is not to | 
overloaded, it must be over rated and hence this type fan 
he uneconomical in horsepower investment. 
(b) Backward turned blades. Used for high air velocities 
opel iting at ¢ mparatively high speeds Increased noise limits 
; ae ee and industrial plante NT, e 
i ( lly s Ss the it 1 ited er] id S¢ Ve 
St lade e whe Us : 
S vers, sl is ‘ stallat Ss. ete ( it 
Propeller fans move air in an axial direction sim 
lar to the action of a ship's propeller. They are used 
widely tor exhaust and ventilating purposes wherevet 
ree volumes of air must be moved at low pressure 


and can be found in a great variety of blade design 
Pressures are zero to one inch of water (1 inch of 
water corresponds to 0.036 Ibs. per sq. in. with air 
at 62 dee. F lat, “quiet,” bucket, and airplane 


peller are the main types of blade shapes. 


I 


| 
ests indicate that the so-called quiet blades are only 
l 


a tew decibels better than the older flat blade standard 
designs; the greater share of the noise usually orig 
inates in the motor. 

Bucket blades are in general not as noisy as. the 


ugh speed airplane propeller type but when used for 
ventilating purposes they have the slight advantage of 
more nearly closing the openings against rain and 
weather. Being comparatively heavy they are slower 
In coming up to speed. This may result in more heat- 
ing during the starting period. They are peculiarly 
subject to vibratory noises, especially during accelera 
tion. If the orifice is restricted, or the fan is forced 
to buck a wind, the motor overloads 


Heavily-powered 
1 


high delivery blower unit 





















APP. SPEEDS OF INDUCTION MOTORS 


(SINGLE AND POLYPHASE) 


Poles 60 Cycles 50 Cycles 40 Cycles 95 Cycles 

2 3450 r.p.m. | 2880 r.p.m. | 2300 r.p.m. | 1440 r.p.m. 

4 1725 1440 1150 720 

6 1150 960 765 480 

8 860 720 Seo 

10 720 600 480 

12 S75 

14 500 

16 430 

18 380 
The above motor classification \ speed regulation and speed 

control is not complete, but it will serve as a basis for the 
nside ration ot fan requirements. 


\irplane propeller blades can be built for high 

; : ' 
speeds, are comparatively light in weight, and when 
necessary can be built for quiet operation, using wider 
Nades and lower speeds. They are suitable for a wide 


: , + ] . * - * 
variety of applications where a large volume of ait 


at low pressure is required. While generally of the 
non-overloading type this characteristic 1s governed by 
blade design. 
} i} TH k 
Constant speed. [or fan installations requirin 
only one speed, the choice of driving motor covers 


. fairly wide range, the final selection being governed 
somewhat by the horsepower requirements. Recom- 
mnendations as given in an accompanying tabulation 
may be accepted, although considerable leeway 1s per- 
mussible in these suggestive sizes and type. 

Torques. ()n many applications, other than fans, 
the choice of motor may be governed by the starting 
torque which the type can supply. For fans, the 
starting torque is only that necessary to overcome the 
static friction of the system, bucking wind forces and 
to provide acceleration. This is relatively low and 
both starting torque and maximum torque are rela- 
tively less important. Nema Standards specify ratios 
of starting and maximum torques to full load torque 
for general purpose induction motors and a_ partial 
table of values is given. 

[In any installation, due consideration must be given 
the overloading characteristic of the fan. This 
deserves further explanation and reference to the 
accompanying group of three characteristic perform 
ance charts will indicate the factors involved. Con 
sider constant speed operation. If a non-overloading 
tvpe fan is operating at the point ‘‘a” as shown in the 
accompanying illustration, any increase or decrease in 
static pressure will reduce the horsepower demand on 


the motor. This is what is usually called a non-over 
] ] 


oading fan. Consider, however, that this fan is oper 


ating with a duct svstem fed from a main chamber 
and that the duct resistance, etc. 1s such as to build up 
a pressure corresponding to the point “b.” Opening 


] 


1 
ie pressure s1ae 


any doorway in the main chamber on tl 


of the fan will immediately reduce the pressure so 


that the a load may be increased If the 
motor is rated ¢ orsepower corresponding to point 


a, the pate he cue sepower cannot represent all 


overload. If, however, the svstem normally operates at 














Horsepower A.C D.C 


MOTOR TYPES FOR CONSTANT SPEED 
FAN DRIVE* 


Up to about Shaded pole Series 
eries (Especially for odd 


| 
cyc le supply 


5 ¥ l4 Ind ction split phase Start Serie 
Ind yction, capacitor Start 
“4 to 1 Induction, capacitor start Shunt or compound 
Induction, repulsion start 
Kepulsion 
Polyphase induction 
4 ‘ c | a ~Pi ou tart Sh at ar rae nd 
1to 5d nauction, capaci r Start . j Cc D j 


Induction, repulsion start 
Polyphase induction 


5 to 30 Polyphase induction Shunt or compound 


Shunt or compound 


Polyphase induction 
Synchronous 


Above 30 


* Types recommended for any horsepower are not abso 
lutely fixed. Various conditions might necessitate the use of 
motor type different from the usual, as recommended here. 

+ The question of the maximum horsepower for series mo 
tors that should be used for fan application is not one that can 
be readily answered, but for reasons of safety (runaway 
speeds if fan becomes loose) the authors recommend 14 horse 


power as the I mit 


been selected 


higher static pressure and the motor has 
for the reduced rating corresponding to that pressure, 
overload may result on such a set-up and it is wise 
Closing the outlets 


on this type of fan can never overload the motor. 


to provide overload protection, 


Compare this with the propeller type fan char- 
acteristics also shown. If this fan is operating against 
a pressure that results in approximately the maximum 
mechanical efficiency, any increase in static pressure 
(as for instance through closing the outlets in a duct 
system) will increase the horsepower demand and may 
overload the motor. 

Similar overload may be brought about not only by 
i a wind. Thus 
bucket blade fans set in wall openings may require a 


restricting the orifice but by bucki 


horsepower variation as high as 80 per cent or more 
with wind change. 


No general recommendations can be made concern- 








ing the airplane propeller type fan from the standpoint 
of overloading. ‘Tests indicate that on some designs, 
horsepower requirements may arise 100 per cent be- 
tween free delivery and completely restricted outlet. 
Such a design is heavily overloading. On the other 
hand, it is possible to so design the blades as to give 
different power demand characteristics. The solid line 
(curve 1) indicates the actual performance on the fan 
for which the rest of the date is given. Curves 2 and 
3 indicate the characteristics that can be obtained by 
changed blade design. Note that in the first case, 
although the fan is not overloading, horsepower de- 
mand fluctuates with pressure and delivery. In the 
it 1 Burned-out 
motors have resulted in the field from the application 
of airplane type propellers, without overload protection, 


latter cases it 1s more nearly uniform. 


in the belief that such blades were non-overloading. 
\ctually they are non-overloading only if correctly 
designed, 

Varying speed. All curves shown have been based 
on constant speed operation. If varying speed motors 
are used, a combination of motor and fan character- 
istics modifies the conclusions drawn from the above 
paragraphs. Thus 1f a motor reduces in speed as it 1s 
loaded down, any change in air pressure which would 
tend to overload the motor, slows 1t down so that it 
automatically “dumps” its load. Motors with this re 
duced speed characteristic are the ac. repulsion and 
series types, polyphase induction with high resistance 
rotor and the de. series and cumulatively compound. 

Adjustable speed installations are comparatively 
rare. Although there are many industrial applications 
where it is necessary to control the volume of air 


being delivered, in the majority of cases air delivery 


corresponding to two or three definite speeds offers 
enough nicety of control. 

Multi-speed service. ©n applications requiring 
about one-quarter horsepower or above, single and 
polyphase induction motors with regrouped or mul 
tiple independent windings are wisely used. Below 
this size it is customary to obtain several speeds on 
single phase induction motors by “breaking down” the 
motor. That is, although the synchronous speed of 
the motor may be 1800 rpm. (4 pole 60 cycle), voltage 
reduction by series resistance, series reactance, or auto 
transformers, so reduces the torque developed by the 
motor as to cause it to operate at reduced speed. 

In general this method of speed control is satis 













Exhaust fan for relae- 
tively small deliveries. 





Belt-connected 
silent blade attic 
ventilating unit 
of large capacity. 





















































































































CONTROL FOR FAN OR BLOWER MOTORS 
DIRECT CURRENT 

Constant speed. Fractional horsepower. 

S Ordinary apphance switch, knife switch or magnetic 

| switch with push button start. 

it Integral horsepower. 


Manual resistance type starter or automatic starter 


d with push button station. 

e Variable speed. Integral horsepower. 

L. Manual resistance type starter or automatic starter 
\ with push button station, 

1s Speed control: field rheostat, or field rheostat with 
ir series speed regulating rheostat if speeds below the 


Ss Ss 
] 


base speed of the motor are required. 


ALTERNATING CURRENT 


Ms Constant speed. Fractional horsepower 


Ordinary appliance switch, knite switch or across- 


I 
i the-line magnetic switch with push button. 


Integral horsepower 
on \cross-the-line magnetic switch with push button. 


\lanual starter supplying reduced voltage of resistor 


auto-transformer type. Automatic starter of either 


St of the above types with push buttons. 
welal Adjustable speed. Integral horsepower. 


1 ; — 
Wound rotor type induction motor; magnetic switch 

with push button for supply lines; secondary speed 
i 


regulating rheostat. 
Multi-speed. Fractional horsepower. 
Ordinary appliance switch and multipoint switch 


ore Ded le ante 
tor speed control. (Smaller sizes only). 


Independent windings. 
Regrouped winding. Drum switch pole changing 


Integral horsepower. 


type with push button start or reduced voltage 


starter. Drum switch for pole-changing. 


or not an alternating current motor 


nnected directly across the line at start, without usi1 
1 1 
















red 
stipulated by the electric power company. Thus in some 


Cases polyphase motors rated as high as 30 horsepower, de 


1, oe 4 : 
the starting current to a prescribed value. 
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As built-in the air- 
conditioning system 


High speed ”poly- 
phase exhaust fan 
30 in flat 


blade 


with 





Snap switch for two speeds. 


Regrouped winding. Main switch of cross-the-line 


iced voltage starter depends somewhat on local conditions 
































factory. Two, three, or even four speeds are possible 


hirst cost. 


with economy of equipment and fairly low 


Hlowever, it must be kept in mind that in any case of 


t 
reduced speed by “breaking down” the motor, de 
creased efficiency with more heating results. Consider 
ing that the motor rating is small for such applica 
tions this decreased efficiency is relatively less im- 
portant. The most common example of this type of 
speed control is the variable speed desk fan, althoug! 
it is also useful on hundreds of industrial applica 
tions requiring comparatively smal 
quite similar performance. 

The speed-torque curves of “broken down” motors 
are susceptible to considerable variation. That is, sligl 


ly 


changes in load, or slight changes in construction re 


sulting from usual manufacturing methods may bring 


about a comparatively large speed change ' 
are frequently specified specially for individual fan or 
blower drive requirements. 

Manufacturers requiring motors for such applica- 
tions frequently demand accurate motor speeds (as 
for instance 1725 and 1375 rpm.) because they ar 
aware that air delivery varies greatly with the speed 
Yet considering that the air flow through a device 
which they are attempting to ventilate varies witl 


RECOMMENDED TORQUE RATIOS 





Iype tartine Per cent Maximurn Per cent 
id sd Toraue 
Po yphase Ind ictior 1 9or15 f t 3 )( f ra na 
Intearal HP 105 (16 pol. 0) (Int 
c 


ngle phase 
Shaded pole About 75 About 200* 
»plit-phase 52 













signed for low starting current, may be connected across the 
1: ’ . ‘ ‘ ‘ ' . . 

me through a magnetic switch Under other service cot 
tions much smaller motors require a starter in order to limit 
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NEW PARTS, EQUIPMENT, MATERIALS, 


Progress in the development of improved electrical 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 








ONE-HALF THE SPACE 





Combination push button and indicating 
lamp. Inter-changeable translucent but- 
ton available in 6 colors. Lamp current 
supplied by a small control transformer 
readily mounted in or on_ machine. 
General Electric Co., Schenectady, N. Y 


TOR)\Cc 
PRECISION 


ae el 
IMPROVED SMALL DRIVES BRESISTOR 


Redesigned line of fractional horsepower P SE AE CS 
motors. All types available; for a given size 
all types have inter-changeable mounting 


dimensions. Century Electric Co., 1806 2 
Pine Street, St. Louis, Mo. SPACE SAVING 


RESISTOR 





Precise high resistance values in minimum 

space. Durable, wire wound, non-in- 

ductive, low noise level; impregnated 

against atmospheric conditions. — Inter- 

national Resistance Co., 401 North 
Broad St., Philadelphia, Pa. 










FOR ATTENTION-FREE, 
QUIET FANS 


Synthetic rubber mounted 
bearing absorbs vibration, 
stops noise. Self-oiling 
bronze bushing has large 

a oil reservoir; self-aligning 
gue §=odesign. Dodge Manufac- 
turing Corp., Mishawaka, 
Indiana. 





AC. CURRENT FROM DC. 


Quiet, long life, adjustable voltage 
supply for 110 or 220 volt ac. appli- 
ances where only dc. is available. 


No rotating parts. American Tele- 
vision and Radio Co., 128 East 10th 


St., St. Paul, Minn 
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/ | FINISHES TO MAKE BETTER PRODUCTS 















TO CONTROL 
GAS BURNERS 


Magnetic valve for domestic or 
industrial heating plants. Low 
voltage operation; quiet, 
trouble-free, easily serviced if 
necessary; low power con- 
sumption. Julien P. Friez & 

Sons, Inc., Baltimore, Md. 





FOR LOW ASSEMBLY COST 


Approved attachment plug designed to with- 

stand more than the usual amount of abuse. 

Spring action contacts provide firm, safe 

connection. Royal Electric Co., Inc., 95 
Grand Ave., Pawtucket, R. I. 


DEPENDABLE, 
COMPACT CONTROL 


Sensitive line-voltage 
switch designed to stand 
up under abnormal service 
conditions. Unaffected by 
vibration; can be mounted 
in any position. National 
Acme Co., 142 E. 131st 


PHYSICAL CONTACT UNNECESSARY Street, Cleveland, Ohio. 





Capacity-controlled relay operates on close 
approach of metal parts or bodies. Sen- 
a . sitivity adjustable; ample power to op- 
COMPACT CAPACITOR erate signals or controls. Luxtrol Company, 

905 West 19th St., New York, N. Y 
Actual size of 8 mfd. 500 volt 


non-freezing wet electro- 





2 ytic capacitor. Remains op- 
erative at below zero temper- 

ail ature. Long shelf life, stable 

ae and efficient. Solar Manufac- 

anes t g Corp., 599 Broadway 

iling lows Vark. N ¥ 

arge 

ning 

ufac- 

vaka, 


SUPERVISES STOKER 
OPERATION 


One control unit for summer or 
winter operation; for all types of 
ystems, for summer cooling as well 
as winter heating. Synchronizing 
control operates blower autome- 
tically. | Conco-Sampsell Stoker 


Corp., Mendota, III 
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NEW PARTS, EQUIPMENT, MATERIALS, 





Each month upon these pages the editors pre- 
sent their quick, illustrated review of what is 
newthatelectrically-operatedappliances,com- 
mercial devices, business machines and me- 
chine tools may be made better. Based, of 
course, upon those component parts that may 
be designed in the complete product assembly. 


a 













fi! : IDAT 
QC OG ee OR CURA FOR APPLIANCE CONVENIENCE 


nt ee Swivelling strain relief and cord connector 
Y “ot UIs syric OMnOUS ; ; 
adie wih ttle. eal for electric irons makes cords last longer. 
10 WIT Nn. OUTPUT a 
i la, bdadn, Ample current-carrying capacity. No-Tro 
: ae autbasitnes inihunevesl Electric Appliance Corp., 820 West Erie 
tio lOIsSeiess rOoO!i-proofr. a ~ 

/ ¢ ie 
Hansen Mfg. Co., Prince- St., Chicago, Il 
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INTERCHANGEABLE 
WITH BALL OR 
ROLLER BEARINGS 


Silent, shock resistant oi 
film bearing of high load 
capacity, long life and 
low friction. Load car- 
rying ability but little 
affected by speed 
Sealed against dust and 
moisture. The Fast Bear 
ing Co., Baltimore, Md 


LIGHT-SENSITIVE CONTROL 


General purpose photoelectric relay of 

adjustable high sensitivity. Cool operat- 

ing; external adjustment. Up to 200 op- 

erations per min. capacity. | United 

Cinephone Corp., 43-37 33rd St., Long 
Island City, N. Y. 


LEAVES BOTH 
HANDS FREE 


Water-tight, foot-operated 
push button station, spring 
return to off position. Stops 
prevent damage to contact 
mechanism. General Elec- 
tric Co., Schenectady, N. Y. 
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FINISHES TO MAKE BETTER PRODUCTS 








FOR RELIABLE 
CONTACT MAKING 





























Non-breakable Metal-case mer- 
cury tube switches for trouble 
free, economical circuit control 
and interruption. Jefferson Elec- 


tric Co., Bellwood, III 





FOR PRECISION RESISTANCE 
YALUES 

Close tolerance, low-cost, strip 

type precision resistors Wire 

wound on a4 composition strip 

protected and held by lacquer 

Hating “larostat Mfa. Co.. Inc 4 

O88 North oth St Brocidys N y, a ee eee 
ply power at frequencies up to 

150 megacycles with greater 

efficiency. Base designed for 

mounting directly in circuit 

Westinghouse Lamp Divisior 

n 


R somfield 
100 € 


GREATER POWER AT 
HIGHER FREQUENCIES 





FOR POWER DISSIPATION 


Cement-coated wire-wound resistors re- 
tant to humidity effect: Low coef- 
ficient wire hard soldered to terminals 
camold Radio Corp., 1087 Flushing 


Ave., Brooklyn, N. Y 





AND THERE ARE ALSC — QUIET RADIO TUBE for use as a rectifier in 


EL F-PROTECTED lly d 
ELF-PROTECTEL 3c. receivers is mechanically designed to 

ies ain aida ead ia eliminate noise caused by vibration even 

eal ball bearings that ex- WELDING ELECTRODES for ac. welder when placed next to a radio frequency co 





! on = i = - 
ide dust and provide life of large or small capacity, in two grades Electrical characteristics cee standard 
ne lubrication without black and brown Black electrodes for NI rcturus Radio Tube ee 
attention. Fafnir Bearing down hand butt welding have high melting Pe 
Co., New Britain, Conn. rate and low spatter loss at high current 
values; for slopes as high as 30 deg. Browr DIE CASTINGS OF MAGNESIUM 
electrodes for horizontal, vertical and over- yvailable in three standardized all 
head welding are specially adapted for bines labor saving feature of the die castir 
forming fillets. Black type is heavily coated process with weight saving feature of mag- 
to protect weld metal during cooling. Flux nesium, the lightest of commer 
covering on brown type provide gaseou Jn ba of weight, die castings of 
arc shield and light slag for protection nesium are the strongest obtainable. Ter 
Westinghouse Electric & Mfg. ¢ East trength up to 35,000 lbs. per sa 
Pittsburgh, Pa. 10 per cent elongation. Doehler | 
( A da A e T led h 


PLASTICS for appearance in radio cabinet 

3nd other large housings. New black ma BURN PROOF LACQUER applied tc 

terial, Durez 113, is a deep rich color. Suit by dipping or spraying followed by baking 
able for deep draws and surfaces requiring withstands heat from match flame shted 
3 smooth luster; can be hard buffed without cigarettes, and resists perfumes, alcohol and 
potting. General Plastics, Inc., North household chemicals. Maas & Waldstei: 
Tonawanda, N. Y 438 Riverside Ave., Newark, N 
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between brushes and slip rings, on electrical machines and to minimize 
brush vibration calls for good engineering thinking and specification 
for brush springs and holders. How to correctly specify the design 
and materials for this small but truly important factor in satisfactory 
motor performance is the objective of this discussion by Mr. Mueller 
who is designing engineer with the Stewart-Warner Corp. 


PON the essential correctness, or favorability, 

of several conditions does the minimization of 

the contact-drop between brush-commutator or 
brush-slip ring of an electrical machine dependent. The 
conditions include: material of the brush, commutator 
or slip ring; current density in the brushes; direction 
of the current flow; temperature of the contact area; 
chemical structure of the contact area; type of current, 
ac. or de.; peripheral speed of the commutator; and, 
contact pressure created by the brush holder spring. 

Of these eight factors* the last only, the brush con- 
tact pressure as produced by the brush holder spring, 
will be discussed in this article. Such brush contact 
pressure is in the majority of cases produced by a 
spring built into the brush holder. 

It may be readily shown under tests that with an 
increasing brush contact pressure, all other conditions 
remaining the same, the contact drop or brush com- 
mutator voltage drop would decrease; rapidly at first. 
Beyond a certain point any further increase of the 
brush contact pressure would decrease the voltage drop, 
but at a reduced rate. This decrease of the contact 
drop with increments of increasing brush contact pres- 
sure is probably due to the enlarging of the brush con- 
tact area produced by the higher pressure. 

In an accompanying illustration brush pressure has 
been plotted as a function of the contact drop for three 
different kinds of brush materials. It will be noted that 
in each instance as the brush pressure increases the 
contact drop in turn decreases. Judging from these 
facts alone, one might be lead to increase the brush 
pressure as much as possible to obtain a low voltage 
drop and thus a low power loss due to contact drop. 

However, any inordinately high brush pressure would 
be most harmful to the commutator surface and in 


See also “Motor Brush Facts That Lead to Better Per 
formance,” ELEcTRICAL MANUFACTURING, March, 1936, p. 23 
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Good Commutation 


Needs the Right 
Brush Springs 


To insure low contact drop between brushes and commutators, or 


on usual types of 
motor brush springs. 
A-Helical compression. 
B—Helical extension. C- 
Helical torsion. 





addition would produce an increased power loss due 
to brush friction, the latter being also a dependent fac- 
tor of brush pressure, namely: 
Frictional power loss 
Mee OV KE 
w= - watts 
44.2 
Ny» number of brushes 
\V peripheral speed of commutator ft. per min. 
f coefficient of friction (0.20 to 0.30) 
P brush tension-spring load Ibs. per brush 
Since with an increase of the brush pressure the loss 
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SAVE LABOR 
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MATERIAL 


WITH 


-IRV-O-SLOT 


..Lhe most economical and convenient type of insulation for armature 
slots...Supplied in sheets or strips or cut to slot sizes...It saves both labor 
and material and simplifies the winding job. 


IRV-O-SLOT...Is a varnished cambric insulation duplexed with any stand- 
ard thickness of fibrous insulation. The materials are cemented with a 
flexible binder that permits shaping without separation of the layers. 
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Lp Write today for prices and samples 


.. IRV-O-SLOT is most economical. 
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due to contact drop decreases, but the frictional power 
loss in turn increases, there must be an optimum brush 
pressure at which the total commutator loss, due to 
the above mentioned factors, will be a minimum. 


HERE is, however, another important factor in 

volved. Should the commutator run perfectly true 
the contact drop will be independent of the peripheral 
speed of the commutator as long as the speed does not 
acquire excessive values. Any eccentricity of the com 
mutator may, however, at the running speed of the 
machine cause the brushes to vibrate and, due to these 
vibrations, sparking at the commutator would occur. 
The result would be an excessive voltage drop across 


1 


the brush-commutator unit. In such cases there is 


yt ener 





ELICAL extension spring application. Here 
the spring develops its tension between the 
brush holder and the brush holder arm, the latter 


pressing the brush against the commutator 


OW brush-contact voltage drop is related to the 
pressures between surfaces. Curves are for three 





different brush materials. 


found a critical speed at which the sparking takes maxi- 
mum values and this will occur at the peripheral speed 
at which resonance exist between the vibrations created 
by the commutator and the natural vibrations of the 
brush and brush spring. 

In addition to the eventual eccentricity of the com 
mutator and its production of forced vibration upon the 
brushes there are also the vibration produced by the 
commutator segments, namely: 

nk 
Vibration due to commutator segments 
OU) 
n number of revolutions per min. 
K number of commutator segments. 


At earlier dates the design of brush holders was such 
that a solid connection existed between brush holder 


and brush itself. The necessary, spring-developed, 
brush pressure had to act upon and move the brush 
holder and the brush at the same time. Here, when 


vibration took place, the brush holder and brush had 
to move up and down with the commutator and the 
spring had to be strong enough to supply the neces- 


1 


sary acceleration to the downward movement of the 
brush to maintain contact. 

\s the speed of electrical machinery was increased, 
sparking due to vibration became excessive since the 
pring pressure was no longer able to supply the neces 
sary accelerative force to the rather great mass of 
brush holder and brush combined. Thus at the higher 
speeds the brushes started to dance. 

To remedy such a condition brush holders became 


designed as separate units, securely fastened to br 


4f 


I 


holder studs, hence no longer upon commutator vibra- 
tions. Through this design feature of the brush holder 
the spring has to supply the acceleration only to the 
reduced mass of the brush. . 

The spring and the brush mass to be accelerated by 
the spring should be carefully 
analyzed, so that the natural 
period of vibration of the 
brush assembly remains con- 
siderably above the vibrations 


_ 


produced by the commutator 
seginents, to prevent resonance 


es 


of the two frequencies. 


oT 


- 


NIT pressures in brush contact 
are readily obtained by reducing 
total pressures by contact area values. 
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7. OBTAIN good commutating performance with chinery, should be designed with the same care paid 
regard to brush contact pressure, the spring in the to any other part of the machine. It 1s sound policy 


brush holder should be designed to develop a contact to give adequate attention to the spring problem at the 
pressure within the following limits: start of the design work. ‘Too often assemblies where 
Ba ’ the spring causes trouble have to be re-designed to 

1. For electrical machinery operating under normal cond | ; 1 bett ; ; 

: “ . ° - «8 Y » ° Pw argvger i » ”- ¢ ° oo s ‘a > 
tion, brush pressure of 1.25 lbs. per sq. in. to 2.5 lbs. per sq. _— o room Or \ ee — etter spring, since t " 
in. are used and generally it is good practice not to go below originally specified spring did not measure up to a safe 
1.75 Ibs. per sq. in. design. Thus a great deal of trouble and all kinds 

i oinacnitis a Rees eke im: aha | ghee sir ahaa . . : f ste kes sp 
2. For electrical machinery such as auto starter, auto gt of experimental work can be eliminated by specifying 


erators, vehicle motors and generators, crane motors, etc., 


a spring designed and calculated according to sound 


higher brush contact pressures are usually applied and es 

nge between 4.5 Ibs. per sq. in. to 8 Ibs. per sq. ii practices and principles. 

3. Sometimes still higher pressures, up to 14 Ibs. per sq. in., Springs finding the greatest application in_ brush 
are employed in connection with railroad machinery. Howev holders are: 
in general 4 to 8 lbs. per s in. are used \ . > y 


ee 


Helical compression spring. This develops the 


‘ 
result. 


spring load by compressing it. In designing such 


To determine the brush pressure “p” Ibs. per sq. inch, springs it is well to establish that the maximum and 
developed by a spring, the spring balance as shown in minimum spring loads stay within the practical limits 
an accompanying illustration may be used. \ small of the brush pressure specified, to guarantee the cor- 
wire is connected to a spring balance around brush rect contact pressure while the brush changes is length 
holder finger at “B.” Pull balance and brush holder due to wear during the operation of the machine. When 
finger awav from the brush until the finger just about the spring 1s compressed to develop the maximum load, 
clears the brush at “A,” and read the tension of the which happens when the brush is new, the stress in 
pull at “P” on the balance. P is then the spring load the spring wire should not exceed the safe stress per 
acting upon the brush and the brush contact pressure nussible for spring wire material used. Also enough 
is calculated to be: space for the spring should be allowed that the spring 

r will not compress solidly when the maximum load is 
p Ibs. per sq. in. developed. At maximum load of the spring a clearance 
w X ft of at least 10 per cent of the wire diameter should still 
P load Ibs. exist between two adjacent cols. 
w width of brush inches Helical extension spring. ‘These springs are similar 
t thickness of brush inches to compression springs except that the spring load is 
a aes ’ — 7 developed by expanding the spring instead of com 

Not infrequently, brush springs are developed by te aa ia sae ; 

z eae pressing it. The design principles of the helical ex 
hit-and-miss methods; by winding and trying out va 


: ; 4 ee tension spring are similar to those of the compression 
rious springs and selecting the one apparently best ee ae 

. ae spring and similar procedures may be specified in ap- 
suited to the task. Such haphazard springs may fail ; 
: : proaching the design problem. 


in service either acquiring a set, thus loose its spring 


1 ; 
; ; extension springs, in general, are close wound 
power, or it may actually break. Such trouble might : es i 55) Be ; 
i, . usually have an initial tension which may reach a value 
be traced to faulty material, but in most instances 1t 
is usually a bad case of an overstressed spring. 


Springs, being such important integral parts of ma- 


RUSH holder (A) 

with helical torsion- 
al spring. Movement 
of the spring is only 
effected by wear of the 
brush or adjustment of 
the notching finger arm. 
The dimensioned layout 
(B) indicates force dis- 

tributions. 
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Dependable Uniformity 


You want your customers to have complete con- 
fidence in your electrical products. To win this 
confidence, your products must consistently 
show high performance and long life. 

Granite City Electrical Sheets can help you reach 
this objective because of their dependable uni- 
formity. Exacting laboratory control from raw 
materials to finished sheets, together with ex- 
treme care in processing, result in uniform 
physical, chemical, and electrical properties that 
will meet your requirements within unusually 
narrow limits. 

This Company’s new and modern equipment 
assures you of better electrical sheets and better 


service. Write for further information. 


STEEL SHEETS -«¢ 


GRANITE CITY STEEL CO. 


GRANITE City, ILLINOIS 


1805 Boatmen's Bank Bldg., St. Louis 
1613 Pioneer Bldg., St. Paul 
1602 Mariner Tower, Milwaukee 


PLATES AND TIN PLATE 





200 Fifth Ave., New York 
1209R. A. Long Blidg., Kansas City 
8 South Michigan Blvd., Chicago 


LARGEST CONTINUOUS MILLS IN THE UNITED STATES 





YPICAL helical compression spring application 
for appliance motors. Two spring loads are in- 
r é dicated, one for the maximum load when the brush 


is new, the other when the brush has worn to its 
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DEFLECT 





of as high as 25 per cent of the safe load. The initial 
tension of an extension spring is the amount of force 
necessary to open the spring to the extent where the 
adjacent coils just start to separate from each other. 
Due to this initial tension amounting to approximately 
25 per cent of the safe load only 75 per cent of the load 
is left for the deflection of the spring. When designing 
extension springs but 75 per cent of the safe stress 
should be allowed for the total spring deflection. How- 
ever extension spring can also be wound without the 
initial tension, and then this should be specified ac- 
cordingly. 

While extension springs are usually calculated in a 
manner similar to that used for compression springs, 
that is the wire size of the spring is determined as 
function of the spring load, it should be kept in mind 
that the extension spring with hooks often fails due to 
breakage at the bend of the hook. This second cause 
of failure is always a good reason why so many de- 
signers use smaller safe stresses in extension springs. 
Helical torsion spring. Such springs are often 
found in the design of brush holders. They have to 
maintain a steady torque and hold the brush in position. 
The movement of the spring is only affected by a wear 
of the brush or an eventual adjustment of the spring 
pressure by moving the end of the spring to the different 
notches on the brush holder finger arm. 

In the design illustrated, the spring “S” is placed 
around the brush holder pressure arm nob “A.” One 
end “C” of the spring is held in a hole provided for 
this purpose in the brush holder casting, while the 
other end bears against the notch “D” on the brush 
holder finger arm. By means of the brush holder finger 
the torque developed by the spring is transferred to 
create the pressure “P” along line “E-E.” At “E” 
the force of the spring is divided into the two com- 
ponents P, and P,, P, being the contact pressure ac- 


tually developed by the spring. The contact area of 


the brush is along the line “A-A” and dependent upon 
the angle “B.” 

As the torsion spring is loaded, the coil radius of the 
spring or the inside diameter D, of the spring changes, 
therefore a clearance of at least 5 per cent to 10 per 
cent of the spring diameter should be allowed on either 
the inside diameter or outside diameter of the spring 
to provide clearance as shown at “A.” 

The initial longitudinal spacing “S,” between coils 
should be a minimum of 5 per cent of the wire diam- 
eter. This longitudinal spacing between coils will 


7Z 


minimum length 


eliminate frictional resistance between coils. In a heli- 
cal torsion spring, the stiffness of the spring necessary 
to produce the torque at a given angle of deflection “?,” 
depends wholly upon the material, the size of the wire 
and the length of the wire used. Also the load the 
spring can safely carry is a function of the wire material 
and the safe stress permissible as well as the diameter 
of the spring wire. The length of the wire used has 
no effect upon the safe torque, will however influence 
the deflection of the spring. 


HIERE is a variety of materials on the market readily 

adaptable to spring making. In selecting the correct 
material various factors must be considered, as for in- 
stance: cost of spring, space available for spring, must 
spring operate in places where corrosion might occur, 
what will be the operating temperature, must spring also 
help to transmit current, will the heat caused by cur- 
rent transmission affect the spring, etc. The materials 
for spring wire commonly used are: 
Music Wire. This has very high tensile strength, a 
notably high elastic limit and a bright finish. Where 
possible the designer may well use music wire for 
springs of small wire diameter. When using a rea- 
sonable stress figure quite satisfactory service may be 
expected from springs made of this material. Music 
wire 1s used for springs operating under severe con- 
ditions. It is strong, stiff, tough and uniform. 
Annealed Spring Wire. Sometimes, when the spring 
is hardened and drawn after forming, annealed wire ts 
used. The spring is then coiled and, after coiling and 
bending, the spring is then hardened and drawn. This 
is of course a rather expensive process and therefore 
not commonly adhered to, except in certain cases where 
the spring design calls for difficult forming work with 
sharp bends. In such cases it is easier to do the 
forming work when the wire is in a soft condition. 
Stainless Steel Wire. Stainless steel can be drawn 
to spring strength and compares favorably with hard 
drawn steel wire. Stainless steel springs work very 
favorably under elevated temperatures and show much 
more resistance against loss of strength and_ surface 
oxidation than ordinary steels. 
Phosphor Bronze, Brass, Berrylium Copper Wire. 
These are recommended for springs which must oper- 
ate under moist conditions and thus are subjected to 
corrosion, Springs of these materials also lend them- 
selves favorably to the transmission of electric current 
since the specific resistance of these materials is low 
compared with the steel wire. Springs made of brass 
and phosphor bronze wire will of course be much larger 
for a given load than steel wire springs, since a much 
lower stress figure is permitted in these materials. 

Springs sometimes operate under elevated tempera- 
tures which put an extra strain on the spring. In a 
brush holder, such as the appliance motor compression 
example illustrated, the spring is actually fully enclosed 
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ACCURACY OF WILCO 
THERMOMETAL HELPS AIRLINE PILOTS 
ANSWER THIS QUESTION 


® “Flying blind” has become a matter of routine 
for airplane pilots. Instruments by Pioneer point 
the way —just as they did for Lindberg on his Paris 


flight and for By rd over the North and South poles. 


® Naturally, one of the essential characteristics of these 
instruments is extreme accuracy. And it is for this reason 
that Pioneer engineers use WILCO Thermometal for tem- 
perature compensation in their Sensitive Altimeter. They 
know WILCO bi-metal’s constant behavior. uniformity and 
dependability meet the aviation industry's 100% inspec- 


tions and exacting conditions of use. 






H. A. WILSON 


105 CHESTNUT STREET, NEWARK, N. J. BRANCH OFFICES - CHICAGO, ILL. 


Refiners and Workers of Platinum, Gold and Silver - 


SEPTEMBER. 1937 





Pioneer Instrument 
Co.'s Sensitive Alti- 
meter, which uses 
WILCO Thermo- 
metal for tempera- 


ture compensation. 


@ You. too, can get this same accuracy and dependability 

whether you manufacture precision laboratory instru- 
ments or electrical household appliances. Every WILCO 
Thermometal is built to the same standards, by the same 
skilled craftsmen and backed by more than 22 years of 
constant laboratory and field research. It is your assurance 
that every product you make will give complete customer 
satisfaction. Write today for the WILCO “Blue Book of 
Thermometals.” It contains complete data, formulae and 
charts on each WILCO bi-metal to help you in the selee- 


tion of the proper type for your requirements. 


on oF 


- DETROIT, MICH. 


Precious Metal Contacts - Wilco Thermometals (7/i¢) mostatic Bir 








and little circulating air has access to the spring for 
cooling purposes. It may thus happen that a rather 
high operating temperature will develop. When de- 
signing springs for such conditions a material which is 
well suited to withstand high operating temperatures 
should be selected or the allowable stress and modulus 
of rigidity should be taken at a lower value. 

When a spring is wound, internal strain is produced 
within the spring wire. To relieve this strain, a low 
temperature heat treatment is often applied to the fin- 
ished spring. This heat treatment increases the resist- 
ance of the wire to deformation, and thus also improves 
the spring against taking a set when compressed imme- 
diately after coiling. In helical tension springs the 
initial tension can be greatly reduced through the low 
temperature heat-treatment. 

A temperature of from 400 to 500 deg. F. is com- 
monly used for this low temperature heat treatment 
process, allowing the spring to become thoroughly 
heated. Another method widely used for smaller 
springs is to boil the springs in oils at 350 to 450 deg. 
F. for approximately 20 minutes for springs with small 
wire sizes or 30 minutes for springs with large wire. 


lf a correct spring is expected from the spring maker 
it is absolutely necessary that he get the correct speci- 
fication. Thus the spring specification should show: 
The load expected at minimum deflection and load at 
maximum deflection. Inside or outside diameter with 
necessary working tolerances. 
figure. 


Wire size in decimal 
Free length or set length if spring must be 
set. Must spring be set. Length of spring between 
inside of hooks (extension springs). Heat treatment. 
Material of spring. Number of coils, endcoils. Ground 
or not ground. Wound right hand or left hand. 

Springs should pass a careful inspection before they 
are assembled in the product and a sufficient number of 
springs should be taken from each lot of springs for 
inspection tests. 

The inspection should cover: Load test at  mini- 
mum and maximum deflection of the spring; usually 
a load tolerance of plus or minus 10 per cent of 
the specified load is permitted, unless otherwise noted 
on the spring specification ; and the physical dimension 
test, a check to make sure that the springs are manu- 
factured within the tolerances shown on the specifica- 
tion sheet. 





VIBRATOR CONVERTERS 





(Continued from page 41) 


In order to further indicate the many types of 
vibrator converters that are now being manufactured, 
there is illustrated one for operation on 6 volts and 
rated to deliver 110 volts ac. output with a frequency 
of 60 cycles with a wattage rating of 65 watts. Units 
of this type can also be supplied for 12 volts and 
higher wattage units are available for operation on 
220 volts de. 

As a means of supplying power for portable trans- 
mitters and electrical equipment requiring high voltage 
direct current, other types of power packs have been 
designed using heavy duty vibrators. Illustrated is such 
a power pack for operation on 6 volt storage battery 
which will deliver 300 volts at 100 milliamperes output 
where the output is pure direct current. Equipment 
of this type is widely used today for police transmitters 
and the power supply equipment for public address sys- 
tems when used on automobiles. 


ERFORMANCE of vibrator type converters is 
p shown in the accompanying reproductions of oscillo- 
graph-obtained wave shapes of the alternating current 
generated by vibrator type units. As indicated by 
the caption one view shows a voltage wave produced 
by a non-synchronous vibrator in an auto radio circuit. 
It will be noted that it is very square in shape. This 
type of wave is characteristic of most vibrator instru- 
ments. From the voltage wave of a synchronous 
vibrator it will be noted that there are distinct peaks 
in its wave form which are characteristic and are due 
to the mechanical rectification. The voltage wave 
produced by a 110 volt de. to ac. converter using the 
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commutator circuit shows the points of commutation 
clearly ; the degree of commutation is adjusted during 
the production of these units by means of an oscillo- 
graph. The wave of a converter of the vibrator type 
where a filter has been built into the converter in order 
to provide a wave approximating a sine wave indicates, 
as stated previously, that practically any wave shape 
desired may be obtained from a vibrator tvpe converter. 
This characteristic makes the device exceedingly adapt- 
able for most industrial uses. 

That a vibrator type instrument is the equivalent of 
any other type of converting device may be observed 
from the current wave in the output of a neon trans- 
former being operated on a converter. An interesting 
variation is obtained in the current wave when the 
same neon transformer is operated on a standard ac. 
line. It will be noted that these waves are quite similar 
in appearance. 


URTHER indication of the flexibility of vibrator 

type equipment is evident with frequency changer 
types which operate on any ac. frequency input or de. 
and deliver output of 110 volts ac. at a constant fre- 
quency. These are ideally adapted for low wattage ap- 
plications in devices which require a constant frequency. 

A recent innovation in the field of vibrator type con- 
version equipment has been the polarity changer which 
although old in the electrical art, has never been adapted 
for industrial use. The vibrator type of polarity 
changer may be used with any ac. appliance or device 
if the power factor of the device is corrected to ap- 
proximate unity. A polarity changer does not need a 
transformer to perform its function. The action of a 
polarity changer is to effectively reverse the polarity 
of the direct current 60 times a second on the device 
being operated. Consequently, an effective alternating 
current is applied to the device. 
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COMPLETE G-E ACCESSORY WIRING SERVICE 


: Increases the Reliability of Your Appliances 


G-E All-rubber Cord Sets last the life time of 
your appliances. Plugs and connectors are 
molded on the cord. They are the only cord 
sets protected by bonded, homogeneous rubber 
insulation throughout .. . literally one piece of 
rubber from end to end. 








* CONNECTION 





Such G-E Switches insure positive control of 
your appliances. They are available in skeleton 
or enclosed types in a wide range of ratings. 
These switches are small, compact... easy to 
assemble on production lines. They are designed 
to give long, reliable service. 


: * CONTROL 


These G-E Fuses with proper cutouts, afford max- 
imum protection wherever it is required. They 
are made to the most rigid specifications and are 
accurately rated. G-E Fuses are available in all 
ratings. Either type will dependably protect 
your electrical appliances. 
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ity SEND FOR DETAILED INFORMATION 
1ce 
1p ON THIS COMPLETE G-E ACCESSORY 


la EQUIPMENT WIRING SERVICE. WRITE 


GENERAL @ ELECTRIC 


Ls SECTION Q-889, APPLIANCE AND MER- ACCESSORY EQUIPMENT 
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ice iin gy ea eae gis ste APPLIANCE AND MERCHANDISE DEPARTMENT. GENERAL 
ing ELECTRIC CO., BRIDGEPORT, CONN. ELECTRIC COMPANY. BRIDGEPORT, CONNECTICUT 





NG SEPTEMBER, 1937 








BY R. H. CUNNINGHAM 
HEMCO PLASTICS DIV. 


BRYANT ELECTRIC CO. 


Plastics for Better Lighting 





Light, shatterproof, plastic diffusing bowls for various |. E. S. type lamps. 


Which should the manufacturer of lamps or fix- 
tures use, glass or plastics? Recent progress in 
the realm of materials has created new opportuni- 
ties and has therefore raised the necessity for 
new decisions. An analysis of the field with 
a thorough review of each of the basic factors. 


HOUGH plastics have been widely used in elec- 
trically-energized products for years, it has only 
been comparatively recently that they have en- 
tered vigorously the lighting equipment field. 
Applications there had previously been limited to 
points where the opaque characteristics of the phenol 
formaldehyde plastics were not deterrents nor the low 
softening point of the cellulose acetate plastics a prob- 
lem. It was with the advent of the urea formaldehyde 
plastics that a new factor entered the situation. This 
type of plastics, in general use for such applications 
as tableware, children’s dishes, clock cases, radio cab- 
inets, buttons, closures, etc., for seven years, has only 
recently been used to any extent in illumination where 
it is suited for fabrication of efficient light diffusers 
and reflectars. Several properties, such as light trans- 
mission, diffusion, reflection and strength, combine to 
make it superior to ordinary illuminating glass in some 
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respects. l'urthermore, the plastics have advantages in 
weight, ease in fabrication and appearance, leading to 
the creation of new lighting methods. 

Urea formaldehyde plastic is obtainable in a natural 
highly translucent form, in a variety of pastel shades or 
in semitranslucent whites with high reflectivity. These 
resins are molded in steam heated molds under pres- 
sures varying from one to four tons per square inch 
projected area of the molded piece and at tempera- 
tures between 280 deg. and 330 deg. F., depending 
upon the thickness of the article and the molding cycle. 
Plastic reflectors weigh from 14 to 15 as much as glass. 
They are sufficiently durable to withstand sudden shock 
and abrupt changes in temperatures in shipping, han- 
dling and in use. 

From a lighting standpoint, the types available are 
unlimited, ranging from the highly translucent to the 
highly reflecting, with many intermediate — stages. 
These different characteristics are obtained by varying 
the pigmenting of the base material. Urea formalde- 
hyde molding compounds as commercially manufac- 
tured at present are not transparent, but in their nat- 
ural unpigmented form are highly translucent. They 
give high light transmission with an exceptional degree 
of diffusion. The diffusion characteristics are such 
that even when clear glass, high wattage lamps are em- 
ployed there are no bright spots or filament fire. 
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Here’s your chance to.. 


EXPOSE YOURSELF TO 
NEW IDEAS-NEW CONTACTS 


@ NIAA Conferences never fail to stimulate those 
who attend. Every session sparkles with new ideas and 
fresh viewpoints on pertinent problems of the day. 
Priceless information is passed out freely. Exhibits 
are educational and inspiring. The good fellowship 
that prevails fosters new valuable contacts. 


The program is designed to benefit not only advertis- 
ing and sales promotion men, but top executives as 
well. Leaders in industry will discuss subjects ranging 
from advertising copy to publicand employee relations. 
Many men who have solved problems that are vexing 
management everywhere will give you the benefit 
of their experience. In clinics and at round table dis- 
cussions they will show you ideas and data they have 


Write for the facts about 
the big stimulating program 


Accommodations — Attractions 





accumulated. All are fresh, new, applicable to pres- 
ent conditions of management and merchandising. 
Could any man concerned in advertising, sales or 
management spend three days like that without ab- 
sorbing new ideas, new information, new viewpoints? 
Do you wonder that men attending these Industrial 
Advertising Conferences go back to their jobs stim- 
ulated and broadened in mind and attitude? Is it 
surprising that they do a bigger and better job? 

Three days take little of your time. The cost is reason- 
able. The value received is priceless. Surely, you owe 
it to yourself and to your firm to come. First, you'll 
want complete information— program details,accommo- 
dations, attractions. For convenience, use the coupon. 


MR. H. D. PAYNE, ¢ hicago Molded Products Co. 
2145 W. Walnut St., Chicago, Ill. 


Please send me tentative program on industrial advertising 
and sales promotion of N. 1. A. A. meeting [) I am going 


please register my name 


USE THE COUPON =_»>>>» Nam ae 


15TH ANNUAL ADVERTISING AND SALES 


PROMOTION CONFERENCE AND EXPOSITION 


NIAA SEPTEMBER - 22 = 23 © 24 + 1937 


EDGEWATER BEACH HOTEL - CHICAGO 
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Properties Solid or cased opal glass 
Weight Specific gravity of about 1.6 times that of plastic. 
section, about 0.0-70 in. 
Temperature Quite high for continuous temperature 390 deg.-480 deg. F. 
_resistance probably safe. 
Lighting Comparable with plastic. 
efticiency 
Color Somewhat limited commercially, particularly as t 
ducibility. 
Surface Limited commercially as to decoration 
Dimension Relatively large. 
tolerances 
Fragility Strong but easily shattered more hazardous 
Cost _Lower in simple shapes and very large pieces. 
Optical Unlimited from transparent to opaque white. 
properties Control of variation between reflection and 
: ______ comparable. | 
Machinability Simple grinding and drilling only 


Size limitations 
; _large enclosing shades. 
Methods of Fairly limited. 


Assembly 


There are three distinct groups of lighting applica- 


tions where plastics are used successfully. 

Specialty lighting. Lighting in refrigerators, Pull- 
man cars, aeroplanes, automobiles and portable lamps 
of all types. In those applications durability is of great 
unportance. One of the most successful applications 
of the use of urea formaldehyde plastics has been for 
diffusing bowls on the I. E. S. certified lamps, where 
a light weight, shatterproof bowl is of real value. 
Illustrated is a variety of designs that have been 
successfully used for this type of lighting. 

Domestic lighting. With thousands of pastel colors 
available, the urea plastics have invaded the field of 
domestic and decorative lighting. One fixture manu- 
facturer has been very successful in using colored 


plastics to harmonize with the metal finish of the 


fixture, such as soft ivory plastic with gold or bronze 


Simple and effective com- 
mercial fixture admirably suited 
to the use of plastics. Such 
bowls have been made of 
26 Vin. diam. 


Here, for a domestic fixture, 
an old ivory finish plastic is 
used with gold-plated trim. 


PLASTICS AND GLASS IN LIGHTING 


Minimum | About 113 that of glass. Minimum permissible section 


repro- Infinite possibilities without increased cost. 


transmission | Comparable. 


About comparable. Better than plastic for flat sheets and About comparable. 





















Urea resin 


about 0.295 in. 
Relatively low. 167 deg. F. cannot be exceeded continu- 
ously. Sudden changes without effect. 


Comparable with glass. 


Little limit on decoration and finish. 
More accurate than glass. 


Stronger and less easily shattered, partly owing to light 
weight. No hazard from fragments. 


Lower in small and particularly complicated shapes. _ 
Translucent only as produced commercially. 


More versatile but less necessary because molding con- 
ditions permit more complicated design. 


Many possibilities. 


trim and pearl with silver and old pewter finishes. An 
entirely new field of decorative design has been opened 
due to the ease with which plastic moldings may be 
drilled when riveted firmly to metal trim. 
Commercial lighting. With the inception of direct 
and semi-direct lighting the demand for light weight 
bowls of all sizes has been very great. At the present 
time, the sizes now molded from urea plastics vary 
from 3'4 in. to 26% in. in diam. ‘These bowls are 
molded in a variety of colors and attractive designs not 
possible in reflectors of other materials. A number of 
howls of this type are designed to give a preponderance 
of reflected light, but at the same time have a sufficient 
downward component to eliminate any shadow effects 
from the diffusor itself. 

In the design of fixtures using plastics, consideration 
must be given to their limitations. Although urea resins 
have no softening point and do not discolor on ex- 
posure to light, there is some tendency to opacifications 

when heated continuously above 160 deg. F. 
There must be sufficient ventilation and a suff- 
cient distance from the lamp to avoid any danger 
of scorching the plastic. Urea resins in commer- 
cial thickness do not support combustion. — If 
overheated, the resultant char is electrically non- 
conducting. 


PHOTOMETRIC VALUES OF VARIOUS 
TYPES OF COMPOUND 








Per Cent | Per Cent Total Illum. 
General Type _ Reflected Light] Transmitted | Efficiency _ 
Natural 37 52 89 
Intermediate White 46 | 49 88 
Dense White 67 20 87 





(All data determined on flat discs 0.047 in. thick x 6 in. diam.) 
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THE SIGMA RELAY 
Model M 


Requires only .05 watts 
D. C. to control up to 1 
kilowatt non-inducetive 
load at 115 volts A. C. 


A rugged, compact power 
relay, neatly cased, es- 
pecially adapted to elec- 
tronic control apparatus, 
having standard 5-prong 
base. Operates in = any 
position at rated input. 





This relay will operate directly from amplifier out- 
put tubes. For example, with a coil resistance of 
5,000 ohms, the current drawn is only 3.5 milli- 
amperes. 


The contacts are fine silver, are enclosed integral 


with a Tobe Mu-Switch, and arranged single-pole 
double-throw. 


LIST PRICES 


With coil resistances up to 2,000 
RMI Boe aia ed Re dae ee aa 
With higher coil resistances up to 
CO OI 55 55-6 ac a eee meow mee 7.90 


SIGMA INSTRUMENTS. Ine. 
388 Trapelo Road, Belmont, lass. 
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The TOP HEAT 
Nickel-Chrome Alloy 


i aviannl (pronounced toffet) is the balanced 
alloy—balanced in matters of maximum heat and 
service life, uniform stretch with minimum growth and 
sag, minimized corrosion and scale. That makes it the 
first choice of critical users. @ Available in wire or 
ribbon, bare or insulated, any size. @ Submit your 
problems. @ Ask for your copy of our handbook. 


ELECTRICAL (@N1e)\/Ai a and) CONTROLS 


Design and Product Engineers :— 


We invite you to correspond with us 
on any problem involving Electrical 
Controls built into any kind of ma- 
chine, appliance or apparatus using 
electric current for power, light, heat 
or all three. Our Engineering Depart- 
ment will help materialize your ideas 


from the stage of inception and 


blueprint... will apply to their prac- 


tical success the experience and fa- 
cilities of our 40-year specialization 
in designing and developing elec- 
trical controls. 


THE ARROW-HART & HEGEMAN ELECTRIC Co. 


HARTFORD, CONNECTICUT, U.S.A. 











SOME TRANSFORMER FACTS 


(Continued from p. 52) 


transformer where a current limiting function is com 
bined with a voltage changing function. In bell-ringing 
transformers, current-limiting is accomplished by using 
a high resistance primary coil wound with a large num- 
ber of turns of small diameter wire. This coil in its 
magnetic field functions as a self-limiting choke with 
no current in the secondary winding. 

\lthough a current limiting function is desirable in 
transformers for oil burner ignition, luminous tubes, 
sun lamps, x-ray equipment and dielectric testing, the 
high resistance primary winding is not desirable, since 
normal operation requires the passage of appreciable 
current. Whereas the bell-ringing transformer may 
supply no more than 10 to 20 volt amperes, the load on 
an oil burner ignition transformer is ten times as great. 
Current control is therefore obtained by magnetic 
shunts in the transformer core and the coil resistance 
is made relatively low to keep down electrical losses. 

In the usual design these current-limiting magnetic 
shunts or bridges have small air gaps that render the 
shunts inactive as long as no secondary load is imposed. 
But the secondary winding is so arranged that when 
output current flows, some of the flux is crowded across 
the air gap of the magnetic shunt, and reduces the cur- 
rent input. This is necessary on all such equipment 
because of the “negative resistance” characteristic of 
the load; that is the resistance of the load decreases 
with an increase in current. The starting or break- 
down voltage is much higher than the voltage required 
to maintain the current flow after it is started. 

This type of load is also found in luminous tube 
(Neon) signs, x-ray tubes and in dielectric testing. A 
similar type of transformer is required for the new 
high intensity mercury vapor lighting units. 

Although specific applications have been developed 
primarily for lighting service, these transformer char- 
acteristics offer many possibilities in other fields where 
varying load or service conditions are present. For 
example, small transformers are now available provid- 
ing a constant voltage output regardless of variations 


nc male 


formers for luminous tube signs. 
power rectifiers. 








| ippraese high-voltage transformers are designed with current limiting wind- 
ings matching the output to the requirements of the load characteristics. 
A—Jefferson oil burner ignition transformer. 

C—High voltage supply for Raytheon 
D—Sola X-ray transformer. 






OLTAGE supply cen be . d 
accurately regulated or con- 
tinuously varied by these Gen- 
eral Radio and American Irans- 
former units. For a constant- 
voltage supply from varying 
voltage power lines, this small 
Sola unit provides automatic 
compensation. 













































in line voltages 


essentially a reversal of the function 
Other 
types provide external means of varying voltage or cur- 


of the mercury-vapor lighting transformer. 
rent over a limited range by mechanically or electrically 
changing the reluctance of the input or output circuit. 
Going to the other extreme magnetic circuits and com- 
pensating windings, such as used in instrument trans- 
formers can supply voltage or current proportional to 
input voltage or current within precision limits over 
a relatively wide range of loads. 

Where voltage or current values need be adjustable 
or variable over a wide range, tapped windings may 
lead to separate terminals or to a selector switch. 
Specially designed contacts may, instead of short-cir- 
cuiting adjacent turns, insert a resistance between the 
turns contacted thus providing continuously variable 
ratios and voltage steps intermediate to turns. 

Many other functions can be performed by trans- 
formers. Circuits of the same or different voltages may 
be electrically isolated. Apparatus designed for two- 
phase power may be operated from three-phase. Trans- 
former ratios unaffected by large variations in frequency 
are widely used. 








B—Westinghouse trans- 
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Control 
of Voltage 


for 5 Kva. loads 
on 230-volt lines 


with Type “TH” 
TRANSTAT REGULATORS 


NEW manufacturing facilities permit us to offer Type “TH” Transtat 
Regulators for larger kva. loads. Standard single-phase units are now 
available for regulating up to 45 amperes throughout a range, of 
0 to 130 volts; also for regulating 22.5 amperes throughout a range 
of 0 to 260 volts. These units may be ganged for controlling voltage 
to three-phase loads. All types and sizes offer the features inherent 
in AmerlTran commutator-type continuously variable auto-transformer 
regulators, viz.—smooth control, high efficiency, good regulation and 
moderate cost. Send for bulletin No. 1177A. 


*Patent Nos. 1,993,007 and 2,014,570; oth tents ding. “T ws - 
mark Reg. U. S. Patent Office. Pee er en 


AMERICAN TRANSFORMER CO. 
177 Emmet Street Newark, N. J. 

















We Wish to Announce to 


RADIO and DESIGN 
ENGINEERS 


that we have developed a 
reversible motor that will 
meet your most exact- 
ing specifications. 


Designed in accordance with Underwriters’ requirements, this 
motor incorporates features found in no other motors of its type. 
Reversal is easily accomplished by a simple control switch in 
a low power circuit. 


Long and trouble-free life is assured by use of perfectly 
straight shafts, centerless ground to production tolerances of 
00025 inch, journaled in graphited bronze bearings sur- 
rounded by a large oil reservoir. 


Both unidirectional and reversible styles are immediately avail- 
able from stock. 


Quotations on motors in quantity lots will be made on inquiry to 


THE ALLIANCE MFG. COMPANY 


ALLIANCE OHIO 
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OHMITE 


IS ALREADY IN 
PRODUCTION ON THE 
RESISTOR YOU NEED! 


The resistor you are looking for is 
undoubtedly one of the five Lug Type 
Vitreous Enameled Porcelain Fixed Re- 
sistors on which OHMITE is in constant 
production: The 25-Watt Type is available 
in thirty-seven different values—from 5 to 
100,000 Ohms resistance. The 50-Watt 
Type is available in thirty-six values—from 
5 to 250,000 ohms resistance. The 100- 
Watt Type is made in twenty-seven values 





from 5 to 100,000 ohms resistance. The 
160-Watt Type in twenty-seven different 
values—from 5 to 100,000 ohms resist- 
ance. And the 200-Watt Type in twenty- 
seven values—from 5 to 100,000 Ohms 
resistance. One hundred and fifty-four 
resistors in regular production! All these 
fixed resistors are in addition to 221 differ- 
ent values in the famous “DIVIDOHM” 
adjustable resistors. 


OHMITE RHEOSTATS 


OHMITE makes a complete line of 
Vitreous Enameled Porcelain Rheostats 
Underwriters listed—in one hundred and 
forty-two values—from a 25-Watt Type 
with 14 Ohm Resistance to a 1000 Watt 
Type with 2,500 ohms resistance. 


OHMITE 


MANUFACTURING COMPANY 
4843 W. FLOURNOY STREET 
CHICAGO, ILLINOIS, U.S. A. 














WHERE TO GET if R 
MO C) S FOR DESIGNED-IN USE 


MANUFACTURERS OF PRINCIPAL TYPES, SIZES AND FORMS OF MOTORS AND 


THE BEARINGS THEY PROVIDE 

















Alliance Mfg. Co., Alliance (‘hio ar 2 6 BCE F 
Oil-less Bearings 

NE iy SINE onic vedas 5 uae bale ae 8910 D 1213 A 

Milwaukee, Wis.. Snes 1 8910E 1213 B 
Ball, Ring & Bronze B. on all 1 8910F 12 13 C 

Allis-Chalmers Mfg. Co.. Saearaiee 8910 D 1213 A 

Milwaukee, Wis......... — : 8 9 12 B 
Ball and Ring B. on I ee FS 9 10:11°12:13 C 

8 9 10 12 E 

Armor Electric Mfg. Co.. plea eta 8 10 i2DA 

1020 Holland, Erie, Pa. Peach's oe 8 10 12 E B 
Ball, Roller & Ring B. on ‘all. is 8 10 2k << 

DURUM socio c bos pesase ese nos 6 89 D 1213-3 

4300 Duncan Ave., St. Poa, Mo.... i23 6 8s9 yr 12:43 ¢< 
Ball & Bronze B. on 1, 23,8, 12, 13. 3 8 9 i213 E 

Barber-Colman Co., Rockford, Ill...... 5 6 PE BA 
SENN MR ERM 55 aso ania bs oas0s ‘ 

SINR OIL he Mais cles.s cu nbee eas 5 A 

806 W. Washington, "Chicago, Ill. 

Bendix Marine Products Co. . f 5 B 

754 Lexington Ave., Brooklyn, N. Y. 

Black & Decker Elec. Co., Kent, O.. 4 A 
Ball and Bronze on 1, 2. 4, ms 9. 12 4 8 9 C B 
Oil-less B. on 1, 2, 4, 6 Ce iS ais, Re ee ee F E D 

medias Mipciric Co, «oo... isc dsccase. 12 456 8:9 A 

2256 W. Ohio, Chicago, Ill............ t2 “£36 “9 F B 
Ball and Bronze B. onall........ 4 G 

Brown-Brockmeyer Co................ 3 E 1213 A 

1000 Smithville Road, Dayton, Ohio... 3 F 1213 8 

i233 i 43 x. 
3 8 12 13 D 

perme Mlectsis Co. on oo... cscs cs cess. 10111213 A 

12th & Cranberry, Erie, Pa............ 1 34 C8 9 10 11 12 13 B 
Ball & Babbitt, 9. 10, 11, 12, 43. 1 3 E8 9 10 11 12 13 D 
Bronze B. on 8. rae sis 3 8 9 10 19-13 5 

Canatsey Electric Mfg. Co............ i2 6 é 

620 Wyandotte, Kansas City, Mo...... 1 2 6 F 

Cedarburg Mfg. Co., Cedarburg, Wis... 8 2@F Ds 
I ek ua win EC 

Comtury Biectzic Co. ....66.6sscscsccces c23s ss 8910C 1213 A 

ane Fane, ot, LOUIS, BO....... 0.5.0.2 Las 56 89 12 13 B 
pan 8: on 1, 2, 3,8, 9, 10,12,13.... 1 3 8 9 10 2:13 D 
ane 6.08 1. 3, 8.9; 30; 12, 13....... 3 8 9 10 12 13 E 
Bronze B. and Wool Yarn.......... 23 8 9 10 12: 13.7 


HOW TO USE THE TABLE 


If you want to know who manufactures Split Phase motors, the 
corresponding number in the key is 2, you will find that every manu- 
facturer in the table, with a 2 or a column of 2's to the right of his 
name, offers such equipment. To find the forms he makes, see what 
letters in the right-hand column, A, B, C, etc., line up with 2's. 
Bearings specifications are listed under each manufacturer's name, for 
each type of motor. 


KEY 
TO TYPE AND SIZE 


—Frac. to 2 hp.— 
1 Condenser 
2 Split Phase 


3 Repulsion Induc- 
tion —Over 2 hp.— 


TO FORM 

8 Polyphase A Speed Reducer 
9 Direct Current Built-in 

Totally Enclosed 
Semi-Enclosed 


QA™7™Onw 


4 Universal 10 Wound Rotor Splash Proof 

5 Synchronous 11 Synchronous Fan Cooled 

6 Shaded Pole 12 Squirrel Cage Vertical 

7 Clutch 13 Direct Current Governor-Control 
82 





























Cleveland Electric Motor Co. com 8 10 12DA 
5213 Chester Ave., Cleveland, O...... 1 8 10 12E B 
Ball and Bronze on all 1 8 10 2 Ft _¢€ 
Continental Electric Co............ ‘ 3 8910D 1213 A 
Sad WONT, PORTER, Padexc wk se a eien : 3 8910E 1213 B 
Ball B. on 8, 9, 10, 12, 13 3 8§910F 1213 C 
Crise Blectric Bifg. Co... 6... sci. ses 6 BA 

Mt. Vernon, Ohio....... ee 

Crocker-Wheeler Elec. Mfg. Co....... 1 8910 D 1213 A 

IE I Bang s:s cals aS aes oe Oe ae tt 1 8910E 1213 B 
Ball, Roller and Ring Be. Se he 1 FS 9 10 11.12 13: € 

Delco Appliance Div..General Motors 2 6 E B 
Sales Corp., Rochester, N.Y. ... 4 6 EF -¢ 
Ball and Composition B. on all 4 6 D 

Delco Products Div., General Motors. . 

Cote.; BGvtOR OMG. o.iceeswnces «se 3 12: 13.2 
Ball B. on 2, 3, 8, 9, 12. ; 8 iZE B 
Bronze B. on 1, 2. 3, 6, 8, 9, 12, 13;. ~ £23 6 8 9 mis €¢ 
Wick B. on 1, 5,6,8,9.0.. eee 
Ring B. on 12, i Riel ace ie aie 2 F 

Dieh] Mfg. Co., Elizabethport, N. ne 1234 6. 83 12 13 B 
Ball & Waste he OU MEE nie wine — ESS GCGISS Ww 12 13-¢ 
Roll. B. on 3, 8, 9, 12, or Lee ath he 234 6789 10 412 13 D 
Ring SB. on 1, 3, 6,3, 12, 93....:% ps 8 9 432 
WEG OM Sy Os iscwsec cease eat 1234 6 8 9 12 13 F 

12 A 
4 G 

Dumore Co., Dept. ro7-J..........6-- 4 9 FCA 

eI NS Cattle <meta wisieie eae ewes 4 E B 
De IPI 5 sic. 1s s vue es gas aeas 4 G 

Electric Machinery Mfg. Co........... 11 DE B 

1331 Tyler, Minneapolis, Minn..... Be 11 F ¢ 

Milectric Motor Corps eos. ois cis v0.05 4 6 9 E 13 A 

PR ii vac ee as oaks china oare aisle + 6 9 F 13 B 
Ball, Semi-Oil-less & Wick B. on 4 4 6 9 GS 13¢ 

Electric Products Co........... D8 9 10 11 12 13 B 

1725 Clarkstone Rd., Cleveland, Be FS 9 10 11-32:15 « 
Ball, Bronze & Ring B. on all. 

Electric Specialty nee 213 South St.... 123456D8 910111213 A 

Siamord. © OMOs. : 26:5 cs case ccaw cues. 23 ¢3¢6 8 9 10 11 12 13 B 
Ball and Wick B. on 1 all sia Spice . £VFSZBS4S6RSESO WT Cc 
Waste B. on 1, 2, 3, 4, 5, 6, 8,9. 3:3 8910111213 E 

4 9 13 G 

Electro Dynamic Works.............. 8 9 10 1213 A 

NE PS Boo on ta lirnets Sewer nds. bes 8 9 10 12 13 B 
Ball B. on 9, 10, "42, Deacwenase ae 8 9 10 32.33 & 
Roll. B. on 10, iz. 13 PCE $9 10F 2 13 D 
Bronze B. on 13 ; 9 10 12 13 & 

Billwtt Co., Ridgway, Pa. .........5.. E10 11 12 13 C 
Ball and Babbitt Bearings | on all..... F 10 11 12 13 D 


2 ee 


Emerson Electric Mfg. Co.. dais 2 56 89 A 
See ANNE OURUBS 5 oi. go 5 Selec e/a 6 nose os QRBZSSRSS 8 9 10 12 13 B 
Ball B. on 1, 2, 3, 5, 6, 8, 9, 12, cs. Ea eae 8 9 F 2 13 


Bronze Bearings onall........ 


Fairbanks, Morse & Co..............- ; 8 9 12 13 A 
900 S. Wabash Ave., Same B.. 8 12 B 
Ball B. RE 5 oles: Haan, 8 9 10 F 12 13 ¢ 
Sleeve B. on 1, 3, 8, 9, i. salite 8 9 10 12 13 D 
89 10 1112 13 E 
sa ee 
BiseUty BISCtIC GO. 5. aos os Seis cseess 8 13 B 
331 NN. Arch, Lancaster, Pa...........<. ee 8 10 F 12 13 ¢ 
Ball, Waste & Wick B. onall....... 2:3 8 D 
POROE A EE os co teks ccecvaeans 1 5 8 112 B Cc 
172 Union, W orcester, WNGIIRL. 5c cee cals 1 5 8 11 12 EF 
Ball or other Bearings as specified... 
General Electric Co.. odisccseces 2325 46.. 29 0 i 4222 2 
SCUOMRCCRNY | TNs Wiss is ccc cdis ose siaess 123456789 10 11 12 13 B 
OE RES Se eee eee marr 123456 7-8 9 10 11 12 1s ¢ 
Bronze B. on 1, aa meee te hess 123456789 1011 12 13 D 
Ring B. on 8, 10, 11, , sia stala oe 8910111213 E 
Waste B. en 3, 4 eee wae Loe oe aoe $ 9 10 11 12 13 e 
Babbitt, 1, 2, 3: % “10: ey tore. 4 G 
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DELCO 
APPLIANCE 
LOW VOLTAGE 
SERIES MOTOR 
Entirely simplifying the 
reversing problem in radio 
tuning, this special Delco 
Appliance Series Motor permits the 
use of a less expensive reversing switch. 
Shown here actual diameter, the motor is 
available in a variety of capacities from '% inch 
ounces up to 10 inch ounces. It is simply designed, 
sturdily built, and economical. Self-aligning bearings 
and lifetime lubrication assure long, dependable service. 
Investigate, also, the Delco Appliance line of Split Phase Motors 
for AC radio tuning operationand many other uses. 
/ Our Engineers Are At Your Service \ 


DELCO APPLIANCE DIVISION 
GENERAL MOTOR SALES CORPORATION 
Rochester. New York 


SEPTEMBER, 1937 - 








MOTORS FOR DESIGNED-IN USE 





General Industries Co. 



































































































































4 6 9 CAS Redmond Co., A. G., 1119 Stewart Ave., 4 6 ca 
Elyria, Ohio... 9 B Pa PRUE ccna mneie vas aemeaee 4. 6 E B 
Oil-less and Bronze B ee ee re ee 4 6 9 B F 
Gilbert Co., A.C.....- 1 6 E ¢ Reliance Eiec. & Engrg. Co.,....... «dS DASA 
New Haven, Conn. 1 6 | 1088 Ivanhoe Road, Cleveland, O..... 10D 12 13 B 
22 a ce ae Ball, Roller, Bronze, Ring & Waste.. BE. 12 13 F 
Hamilton Beach Co. $ 9 E B — : a = - 
Racine, Wis. . . 4 9 F ¢ Reynolds Electric Co.,..... ee i. 56 8&9 EA 
Ball and Babbitt Bearings on 1 all 2650 W. Congress, Chicago, Ill 12 5 6 & 9 Yr  < 
—_ — Bronze, Waste and Wick........ 2 5 6 8 9 D 
Hansen Mfg. Co., Princeton, Ind 5 B A i - ~-—-- . —— 
Babbitt Bearings . Russell Electric Co..... piaewnes . © 
- — 340 W, Huron, Chicago, “Til. 
Harnischfeger Corp..... : 8 9 10 1213 DA Oil-less Bearings 
4400 W. National Ave., Milwaukee 8 9 10 13 eS ica nonin nia —_ aan : eee 
Sleeve or Anti-Friction B. on all 8 9 10 12 13 F¢ Robbins & Myers, Inc. Bee os 2 8% 8 9 D 1213 A 
Haydon Mfg.Co.,Inc.............. 5 ee Springfield, i232 £56 29 F i210 5 
Suaaiees, tone eee ee =e Ball, eas: Ring, Waste e and Wic e. £23 456 8 9 te 13'€ 
Heinze Electric Co., Lowell, Mass. 4 6 9 Cc B Signal Electric Mfg. Co............. 4 6 9 EF toe 
Oil-less B. on all ; 5 4 E Menominee, Mich.. ee en cmt 4 6 9 F B 
— — —— ee ~~ Bronze, Oil-less BR. ecaes 
Holtzer-Cabot Electric Co. 12345 8 9 DCB A pe Se a a a eee . = cae 
125 Amory, Boston, Mass... . : 123 5 8 9 k Smith Mfg. Co., F. A., 6 F DB 
Ball, Bronze and Waste B. on all. . AE Na wines seas ea ea 6 E C 
= esas Oil-less Bearings 
Howell Electric Motors Co.. 2 5 8 9 1213 A ———s ——— manuel ——— 
Howell, Mich. ; 2.3 5 8910F 12 13 B Speed Way Mfg. Co., 4 6 9 Ee ss 
Ball and Bronze on all. 2 123 5 8 9 10 243.4 1828 S. 52nd Ave., Cicero, II 
Ring B. on 1, 2,3 , 10, 12 Ls SS 8 9 10 12 13 D Oil-less B., Ball B. optional. . 
Waste B. on a 2, . s. PY 1 5 8 10 12 E ee ee ee a 
Star ee Motor Co. 123 SCWE 1217136 
Ideal Electric & Mfg. Co..... 1 E8910B 1213 A Bloomfield, Jee esses 22 8 DIOF 1213 B 
Mansfield, Ohio... . a Tee F8 910111213 C Ball and Ww aste. eescsssetees apiece 
B 3 8 9 213 D ; it é 
all, Roller, Bronze and Babbitt..... 1 10 11 12 13 I Sterling Electric Motors, Inc., 1 5 8 101112DA 
. Telegr: oac s zeles alif. 3 5 ) 2 fF 
Imperial Electric Co........... 1 8 9 10 12 13 A gy ye a yy —— a : > 2 5 : he + 7 4 e 
48 Ira Ave., Akron, Ohio........ 10 12 13 B ee ae ee ee re een ES : = IS BE ES 
Ball B. on 1, 2, 8, 9, 10, 12, 13 2 6 F 12 is < Stow Mfg. Co.,......... 9 3A 
Bronze B. on 1, 2, 8,9, 10,12,13.... 2 10 1213 D | 443 State, Binghamton, N. Y. 9 13 B 
an ee Dee be OE ee 10 1213 E Bronze Sleeve B..............-- 9 A3C 
Janette Mfg. Co..... ent! 223.45 8 9 D 42 13-4 Sundt Engineering Co.,..... , 4 6 A 
556 W. Monroe, Chic: ago, Ill. 52345 8 9 12 13 B 4252 Lincoln Ave., Chicago, Ill........ 4 6 G 
Ball and Bronze B. on all 2345 8 9 Py 2233. % Oil-less Bearings............. + ; — 
Kendrick & Davis Co..... 4 CA Sturtevant Co., B. F.,..... re ; i2 4 6 8910 $2 43'¢ 
Lebanon, N. H... ; 4 6 9 EB Hyde Park, Mass.. ; ; 3 6 12 13 D 
Ball, Bronze, Oil-less and Wick. . Ball and Bronze B. on ‘all cenleaiiG eth ee a. 2 10 12 13 F 
Kimble Electric Co.. - Sunlight Electrical Co. wae 2 DC 
2011 W. Hastings, Chicago, Ill........ 123 5 8910F 1213B 330 Dana Ave., Warren, Ohio. sree 22 E F 
Ball Bearings on all 10 12 C Ball, Bronze and Oil-less B.. weceees eee a hae 
i a 8 10 12DA 
eee Th Co... ? 8 ef 260 i, Slauson agg oy alif. 8 10 I12E B 
SHOUCH © MRAMCMEM, IMs Fn osc cccwscseccsce 2 8 . A abhi : ake 8 10 (2-e -<€ 
Ball or Bronze B. onall... 2 8 D Ball and Babbitt B........ Bt a ae -_ ar 
Lee Engig & Mfg.Co............ iz 4 “A | Valley Electric Corp.,...... 3 8 E 12D B 
2023 W. Wisconsin Ave.............. 4 GS 4221 Forest Park Blvd., St. Louis 3 8 i2F € 
Milwaukee, Wis. ............ Ball Bearings on all......... 
Leland Electric ow Dayton, Ohio... 2.3 8 9 FE 12 13.A Victor Electric Products, Inc.. 2 6 > B 
Ball, Bronze or Waste B. on all 123 8 9 F 12 13 B 712 Reading Road, Cincinne Ati, Ohio... 6 P< 
. Bronze Bearings (impregnated). 
Lincoln Electric Co.. 8 12 A , whe Wa 
12818 Coit Road, C leveland, Ohio 8 12E B Wagner Electric Corp. . _ oe is 8 9 10 2 A 
Ball and Ring Bearings on all . 8 12 6400 Plymouth Ave. Louis, Mo...: 123 56 8910 2: Ce 
. Ball, Babbitt and Ww rool Yarn onall.. 23 8 9 14 42 13 : 
: B B. Be oka 6 ka cae’ <2 3 56 89 12 F 
Marathon Electric Mfg. Corp... i2z3 8 9 F DB Ring B. ae gO eee. 8 12 E 
32 Island, Wausau, Wis....... 2:2 8 c : : 5 _ 
Ball and Bronze.B. on all Walter Electric Mfg. Co.,...... 12D A 
215 Cumberland, Norfolk, Va... 12E B 
Marble-Card Electric Co.. 1 89 10D 12 13 4 Ball and Roller Bearings... .. eFC 
Gladstone, Mich............ 1 8910E 1213 B eee = = 
Ball Bearings....... 1 8 10 F 12 Warren Telechron Co.,........ 5 6 BA 
PIE OER in cass ca cece s eee 
Master Electric Co.......... 1 8910C 1213 A 
DRUG ONID 6 6 vas cccn neces ; 1 8910E 1213 B Wesche Electric Co., B. A........ ee. 8910 1213 B 
Ball, Babbitt and Wick......... 1 8910F 1213D 1622 Vine, Cincinnati, Ohio...... oo 23 8910 F 12 13 C 
pe eg ee rr eee 23 8 9 10 42°43 2 
? 
renege. -~Honeywell Regulator Co... 3 6 9 i2 DA sctiitinsasetetaeiaae anciaalalaiaee a cells 
3rown Instrument Co. Div. FB ‘1 
4466 Wayne Ave., Philadelphia, Pa. Westinghouse Electric & Mfg.Co.,..... 1234 6 8910 12 13 A 
Bronze Bearings,...........--.-... 7-N, Seast Pittepurgh, Pas is..<s os. 5s 1234 5678 9 10-11 13:19m 
Rahs BSB s 69:50:50.5 123456789 10 11 12 ss 
: i . 2 3. = 3 Ss 12 
Ohio Electric Mfg. Co.. Skat PR? 56 89 BA < ones a Sonnets, Oe, SE, 2 i J ; : ea aa 213 E 
5905 Maurice Ave., Cleveland, Ohio 12 : “ss F DB Bronze B., on 1, 2,3, 4,5,6,7,8,9.. 1 3 |S Pe ae 
Pace ; ~ a a . 
Ball B. on 1, 2, 5, 8, 9 Briere ec ce Waste B. 1, 2, 3, 4, 5, 6, 7, 8,9...... ee ee eee 12 G 
Sleeve B. on 1, 2, 5, 6, 8,9... 
Woods Machine Co., S.A.,........... 8 12E B 
Peerless Electric Co............. 3 8 13 A 27 Damrell, Boston, Mass............. 8 12F C 
Warren, Ohio. ...... ..1.50 al 123456 8:9 Cc 3243 3 NN Pee ONES wa hice 
men econ 8, 2.3.8.0. 32.33. . o. 0s 234 8 12 13 D Te OO ._ On” 
Waste B. on 1, 2,3, 4,5, 6, ae 2 3 1213 E Yates-American Machine Co.,......... 8 12 Cc 
IRN TRS os cic on bk si coos 2-3 6 89 12 13 F RE Blais oc ck mining eae «cess wc 8 12 E 
Ball, Bronze and Ring baad wterdcecaieare 
Pioneer Gen-E-Motor Corp............ 4 9 E B 
Dept. No. E-3I, 466 W. Superior, Zobell Elec. Motor Co.,............... 8 9 10 12 13 C 
RUMI fois odin 5c nic nce nncas ont F ¢ 94 South Ave., Garwood, N.J......... 8 9 10 12 13 D 
Ball, Roller, Bronze, Oil-less & W ick. D Ball & Bronze B. onall.... 
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ROM DESIGNED 
B \ FOR STYLE AND UTILITY... 
( 
This fast-selling Nesco Electric Roaster proudly 
“af ‘ boasts trim, handsome handles and heat control 
; \ knob—all of heat-resisting, strong, eye-appeal- 
a @ < ing RESINOX. 
- Write us about your molding problems. In case 
. B you are having difficulty with design or produc- 
— tion, the RESINOX staff will gladly advise you. 
+A * Send for the new Resinox Catalogs. They will give you 
B many unusual ideas on adding eye appeal to your product 
C 
3 A 
3B RESINOX CORPORATION 232 PARK AVE., NEW YORK 
3c 
A 
G . 
The statement that Dumore motors deliver more 
$C Power Hours is not just an idle claim. Take any 
a Dumore motor apart... or better still, see them 
ae made. Here’s what you'll find: 
< F . . . . 
, (1) Every unit inspected 5 times (2) Every 
-h armature dynamically balanced (3) Commu- 
EB tator leads swaged by special Dumore pro- 
Cc cess (4) All commutators ground concentric 
a with bearings (5) Every motor actually rune 
F Cc 


in to seat its brushes (6) Armature windings 
sealed against centrifugal “breathing”’ (7 
Forced ventilation built-in.* 


Ask a Dumore user his opinion. He’ll convince 
you further. Dumore series universal motors 
(AC-DC) are giving extra power hours on 
hundreds of machines. Available in 1/600 h.p. 








ti J O | id T 5 i to 4 h.p. ... 0 to 60 cycles, they are the ideal 
DA . drive for many types of equipment ranging from 
EB heavy shop tools or fine jeweler’s lathes. 
a Universal joints for mirrors, made and completely assembled Let Dumore engineers solve your problem. 
BA in the Peck plant. Shown here to remind you that ‘Peck 





Write for a Dumore engineering service appli- 
Service’’ includes thought as well as time and material. cation blank and catalog. 

This joint, for instance, contains many carefully worked out 

turnings, plus a coiled spring specially designed for long 


service—all assembled and ‘‘fathered’’ by Peck. THE DUMORE CO., DEPT., 107-) RACINE, WIS. 


Ooo 
Boose 




















A “Except in totally enclosed motors 
13 

ee FREE CATALOG 

BE describing ‘Peck Service”, which you will enjoy reading 
ae if your product embodies springs and screw machine parts, 
a yours if you wish it. 

»F C 

— PECK SPRINGS 

ie AND SCREW MACHINE PARTS 

ae The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
A 
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“== CONTROL DEVICES 


AUTOMATIC CONTROL DEVICES FOR DESIGNED-IN USE 


APPLICATIONS include: Air Conditioning—Refrigeration—Stokers—Fountain and Water Systems—Domestic and Industrial Electric Heat Appliances; Ranges, Oven 
Furnaces, Incubators, Water Heaters, Fire Alarm and Sprinkler Units, etc 


Control types are indicated in the accompanying table by the classification column in which they appear, thus 





A Thermostat D—Level-Float G—Pilot K—Damper Motor N—Masgsnet Valve 
B-—Humidistat E—Limit H—Mercury Swing L—Motor Valve O—tThrustor Valve 
C—Pressure-Vacuum F—Time J—Relay-Magnetic Contactor M—Solenoid Valve P—Electro-Thermal Valve 


SPECIAL APPLICATIONS are indicated by added initial, as follows: q—Oil Burners; r—Gas Burners; s—Process Equipment; u-—Unit Air Heaters; v—Machine Tools 
Welding, etc.; w—Motors, Bearings, Transformer and Furnace Cooling Lines, etc.; x—Electro-Hydraulic; y—Electronic. _ 
Where valve control unit is s designed for handling specific elements, numeral indicates the latter, as follows: 1—Air; 2—Gas; 3——Liquid (fuel-oil, water, brine, etc.); 4—Steam 


| ACTUATING |I ACTUATED _ _ or (| ACTUATING || ACTUATED 





ABC DEFtoGOH Jk I NOp|. © ~~. |JABCDEFGH,) JK LMNOP 
Acousto-Lite Laboratories, 2920 8. Vermont Emerson Electric Mfg. Co., St. Louis, Mo. E | 
Ave., Los Angeles, Calif. J 
Ermstat Co., 1825 Wylie, Philadelphia, Pa. A 
Aleo Valve Co., Inc., 2628 Big Bend Blvd., 123 w 
St. Louis, Mo. D L M 4N_ PJ] Euclid Electric & Mfg. Co., ; 
Chardon Road, Euclid, Ohio........... E 
Allen-Bradley Co., 1309 8. First, 
Milwaukee, Wis. C D EFG J N Fink, Fred W. 
961 S. Fair Oaks Ave., Pasadena, Calif... M 
Almo Mfg. Co., 475 Washington, Newark, N.J. H 
Fisher Governor Co., Marshalltown, Ia... . D 
American Automatic Elec. Sales Co., re 1| 
1019 W. Van Buren St., Chicago, III. Hs J Foxboro Co., Foxboro, Mass........... Be D EFG 
American Instrument Co., 8010 Georgia Ave., Friez & Sons, Inc., Julien P., Baltimore, Md. || 4 B EF JK} L M 
Silver Spring, Md. A J 


- : oie Fulton Sylphon Co., Knoxville, Tenn..... 
American Moistening Co., 260 W. Exchange, |; 





Providence, R. I. B G-M Laboratories, Inc., 1731-A Belmont Ave., 
Chicago, Ill... .. J 
Anderson Co., C. J., 212 W. Austin Ave., 
Chicago, Ill... . J General Controls Co., 1370 Harrison, | 123 
San Francisco, Calif......... lA 4M 
Arrow-Hart & Hegeman Electric Co., ie 13 1233 
Hartford, Conn. DE G J General Electric Co., Schenectady, N. Y. a |CDEFv Jy | L 4M O 
| | 
Automatic Products Co., 121 N. Broadway, | 2 338 General Electric Vapor Lamp Co., 
Milwaukee, Wis. AB DE K 3M N Pp 887 Adams, Hoboken, N. J.... H) 
Automatic Specialties Co., Fifth & Perry Sts., General Fittings Co., 100 Baker, 
Dayton, Ohio c Providence, R. I.. : A 
Automatic Switch Co., 154 Grand, 123 123 General Sales & Products Corp., 
New York, N. Y. J 4M 4N 45 Mohawk, Cohoes, N. Y.......... | | | 3M 
Automatic Temperature Control Co., Inc., | Gleason-Avery, Inc., 27 Clark, Auburn, N. Y. lA i! JK 
34 E. Logan, Philadelphia, Pa. || A F s K! L | 
| 123 123 Grinnell Co., Donald & Pryor Sts., . 
Burber-Colman Co., Rockford, Ill. } AB EF Ki 4L M Providence, R. I...... F 
Bender Warrick Corp., 131 Pierce | Dq Guardian Electric Mfg. Co., " 
Ave., Birmingham, Mich. I] w J 1627 W. Walnut, Chicago, IIl..... aa F J 
Bendix Marine Products Co., aoe | H-B Instrument Co., 2518 N. Broad, 
754 Lexington Ave., Brooklyn, N. Y. | J PURO TOR, 5 5 oiiess on oes 008 mack eee’ x i 
Bishop & Babcock Mfg. Co., 4901 Hamilton | Hart Mfg. Co., Hartford, Conn.............]] 4 | E H|| J 
Ave., N. E., Cleveland, Ohio I] A cD 
s | Hunt & Son, C. B., Salem, Ohio..... a IM 
Bock Oil Burner Corp., Madison, Wis. 3M 
123 Hynes Electric Heating Co., 240 Cherry, B 
Bristol Co., Waterbury, Conn. 4L Philadelphia, Pa. ea cnaee sits a u 
Burling Instrument Co., 241 Springfield Ave., Industrial Instrument Co., ; 1} 
Newark, N. J. |A 96 E. Miller Ave., Akron, Ohio....... F 
Carrick Engineering Corp., Michigan City, Ind Cc H|| K M Jefferson Electric Co., Bellwood, Ill........ | H 
Clark Controller Co., 1146 E. 152nd St., | | Kurman Electric Co., 241 Lafayette, | 
Cleveland, Ohio D Fv J Binet Wet A Raaiss dedss ic nncus boss J 
Columbia Burner Co., Toledo, Ohio G Lammert & Mann Co., 219 N. Wood, 123 
| SC Es sos chau ban csouban avecswas | 4N 
Continental Electric Co., Geneva, III Hs 
; Leach Relay Co., 5915 Avalon Blvd., | J 
Controlograph Co., 380 Canal, New York Hi| J ice Riemer CORE occ 65k ssc cekddcas | y 
Cook Electric Co., 2700 Southport Ave., Leeds & Northrup Co., 4901 Stenton Ave., D | | 
Chicago, Ill. A K Philadelphia, Pa............... Cl |} J | L 
Cutler-Hammer, Inc., 1264 St. Paul Ave., | Lindberg Engineering Co., 221 Union \| 
Milwaukee, Wis. AB) CDy J L M Perk Ch. (senna, The... 5s ke ceccvicee's A Hs! | J 
| | 
Detroit Lubricator Co., 5842 Trumbull, {| | 23 Loesser epee Labs., 8 Duryea, 
Detroit, Mich... . ABIC D EF H K M P Newark, N.J..... ieee ee ACeier ee | DE H| 
Dunn, Inc., Struthers, 138 N. Juniper, McCorkle Co., D. H., Sixth & Bancroft Way, | : 
Philadelphia, Pa. ; A | F Hii J RN Sins 3 os cee cen ckcnaabeei end 1A E | 23P 
- . 5 : | | 
Durakool, Inc., 1061 N. Main, Elkhart, Ind.}| | H McDonnell & Miller, Wrigley Bldg. | | 
Eagle Signal Co., Moline, Ill. : ; Fs J Chicago, Ill..............-+++0+00s. si D 
Edison Electric Controls Div., Thomas A. Machlett & Son, E., 220 E. 23rd St., ; | 
Edison, Inc., 43 Lakeside Ave., West New York, N. ¥..........00000e0eeee. H)) | 
NE The Den dcccn as A F J | . 
Magnatrol Valve Corp., 52 Beekman, 123 
Electric Controller & Mfg. Co., 2700 E. A | F s PI Nc Bice Sacciiecaccusewkwae M 
79th St., Cleveland, Ohio w | ; | 
— . Mercoid Corp., 4201 Belmont Ave. 123 
Electric Switch Corp., =: ° i} Ee 1} 4L N P 
Columbus, Ind. F H RIG Soa oon cknaeancecnnsacacas A D EFG Hi) J 
| 1 
Electric Valve Mfg. Co., 64 Murray, Meriam Co., 1953 W. 112th St., \| 
New York, N. Y. M Cleveland, Obio............... ean Cc 
| 
1] 
Electrimatic Corp., 2100 Indiana Ave., 23 Metric Switch Laboratories, 2703 E. Atwater, 
Chicago, Ill... . M Detroit, Mich. ‘ ce | 


(Continued on p. 88) 
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‘*General Electric KON-NEC-TORS are used through- 
out the church, because we are interested in eliminat- 


ing maintenance and want certainty in operation. 


Contacts are always clean and there is no danger of 


failure from corrosion and dust. 

‘In the carillon tower are 36 mercury switches, 
used in ringing the largest bells. We also use mercury 
KON-NEC-TORS in our quarter-hourly chimes and in 
our elevator controls. Where we use KON-NEC-TORS 
we have done away with future inconvenience and 
have made our equipment as nearly trouble-proof as 
possible.”’ 

Whether it be for ringing bells, running elevators or 
operatingelectriccircuitsofany kindKON-NEC-TORS 
provide the ultimate in switches that remain forever 
maintenance-free. They assure clean, positive make- 
and-break and are immune to corrosive gases. Write 
for complete information. General Electric Vapor 


Lamp Company, 887 Adams Street, Hoboken, N. J. 





(Continued 
from p. 86) 


|| ACTUATING |/ ACTUATED — 





Meyer Lloyd Co., 140 ene Rd., 
Springfield, Ohio. . ; 


Midget Thermostat oe, 
110 Washington Pl., New York 


Milwaukee Gas Specialty Co., Milwaukee, Wis. 


Minneapolis-Honeywell Regulator Co., 
Brown Instrument Co. Div., — 
4466 Wayne Ave., Philadelphia, Pa... . . 


Myers Engineering Equipment Co., 
3947 W. Pine Bivd., St. Louis, Mo.. 


Newark Boiler Regulator Co., Bloomfield, N. J. 
Oilgear Co., 1301 W. Bruce, Milwaukee, Wis. 


Paragon Electric Co., 1775 Old Colony Bidg., 
Chicago, Ill......... 


Partlow Corp., 2 Campion Road, 
New Hartford, Pk Basa ceacas 
PayneFurnace&SupplyCo.,Bev oti Hills, Cc alif 


Penberthy Injector Co., 1242 Holden Ave., 
SS Sa eee 


Penn Electric Switch Co., Goshen, Ind... . . 
Perfex Controls Co., Milwaukee, a 


Philadelphia Gear Works, Erie & G Sts., 
Philadelphia, Pa. ; 


Powell Co., Wm., Drs aper & Cc wonlen Sts., 
Cincinnati, Ohio oe ; 


Powers Regulator Co., 2739 Geessiten Ave., 
Chicago, Ill. ; 


Powrex Switch Co., 190 Willow, 
PR a caccecsSconspaekenees 


Precision Thermometer & Instrument Co., 
1434 Brandywine, Philadelphia, Pa. 


Production Instrument Co., 
1319 S. Wabash Ave., Chicago, Ill....... 


Ranco, Inc., Columbus, Ohio.............. 


Red Seal Controller Co., 
1024 S. Fifth, Milwaukee, Wis........... 


Refrigerating Specialties Co., 714 South 
Sacramento Blvd., Chicago, Il........... 


Reisner Mfg. Co., W. H., Hagerstown, Md. . 

Rhodes, Inc., M. H., Rockefeller Center, 
New York, N. Y 

Robertshaw Thermostat Co., Youngwood, Pa 


Ross Operating Valve Co., 6488 Epworth 
Oe | eee 


Ruggles-Klingemann Mfg. Co., Salem, Mass! 
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MOTOR CONTROLLERS 


Alternating current types of motor controllers are indicated in the accompanying table by the classification 


caves CONTROL DEVICES FOR DESIGNED-IN USE 


iciemmmecmnilll 
|. ACTUATING || ACTUATED 





Russell Electric Co., 340 W. Huron, 
Chicago, Ill......... 


Shallcross Controls, Inc., 121 N. Broadway, 
Milwaukee, Wis... . : aa 
Shand & Jurs Co., Berkeley, Calif........... 

Sigma Instruments, Inc., 
388 Trapelo Road, Belmont, Mass... ..... 
Square D Co., 6060 Rivard, Detroit, Mich. 


Spencer Thermostat Co., 34 Forest, 
Attleboro, Mass.. . 


Stat-Amatic Instrument & Appliance Co., 
SSR 5 ig co d.nse ta wcseecnicans 


Supreme Electric P sohanae c 0., 
INE TN. Wins so Von cceb acd eacauewas 


Tagliabue Mfg. Co., C. J., Park & Nostrand 
Aves., Brooklyn, N. Se os 


Thermador Electrical Mfg. Cc 0., 
Pico, Los Angeles, Calif.. 


Thompson Clock Co., H. C., Bristol, Ci. 


Tork Clock Co., Inc., 31 South St., 
Mt. Vernon, N. a: 


Trumbull Electric Mig. C 0., PI ainville, ania 
Ulanet Co., Nr ae 88 E. 
Newark, N Poon 
United C anon Corp., 
43-37 33rd St., Long Island City, N. Y. 
United Electric Controls Co., 69 A St., 
ere 
Vickers, Inc., 1400 Oakman Blvd., 
Detroit, Mich... ... 
Walser Automatic Timer Co., 
Graybar Bldg. New York, N. Y......... 


Ward Leonard Electric Co., 34 South St., 
BOR WOUIC IRs Disy oc ca cnweecacccteacs 


Water Level Controls Co., 765 Hampden 
VR, Tee Ry PENI 5 65555) Kasinsicoses 


Westinghouse Electric & Mfg. Co., 
7-N, East Pittsburgh, Pa...... 


Weston Electrical Instrument Corp., 
582 Frelinghuysen Ave., Newark, N. J.... 


White Mfg. Co., 2362 U eee Ave., 
St. Paul, Minn.. 


Wilbin Instrument Catp., 40 E. 34th § St., 
New York, N. Y.... 


Wilcolator Co., Newark, N. J... 


821 E. 


Kinney 


ABICD EFGH ol 
||AB| .D EF JK) 
CDE K 
D H 
lJ 
cD J 
Ar |C  EFG 
A 
A iC D EFG i 
A 
J 
A 
Jy 
A iC D G 
Ev 
Cc 
F 
F Hii J 
D GH 
A |CDEF J 
J 
y 
K 
A K} 
A 
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M 


L 


M 


123 
4M 
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Direct current motor controls are indicated by lower case 
letters; d-drum, f-face plate; also the following: 





column in which they eppeer, - 
























































S—Saquirrel Cage é—across-the-line | m—remote control w—limit 
5—Across-the-Line —tTumbler or Push Button F—Face Plate T—Slip Ring c—counter-E.M.F. o—reversing y—tumbler or push: 
6—Auto-Transformer Saecee L—Multi-Speed V—Synchronous h—machine tool p—rheostat button 
7—Resistance Drum R—Single Phase X—Semi-Automatic j—non-reversing 

|___ MOTOR CONTROLLERS MOTOR CONTROLLERS oe 
1 STARTERS SPEED REGULATORS | Euclid Electric & Mfg. Co., aa oe )) 1 
O O a ae Chardon Road, Euclid, Ohio. ...... 5 7 DI|RST |) | DL 
| ~ a* | a i] | | 
| < — < || a2 < < Furnas Electric Co., || | oj djl 
| $ PR 3 OZ $ 3 West Allis, Wis.................. D)| } DL 9 
0 a < | OZ 0 < General Electric Co., a chom| | fojy | 
| 3 2 2 | 23 45 > Schenectady, N. Y.............4.. || 56 w7X|6 8D)RSTV 31 71 DFL 9 
< 2 u_< | General Radio Co., \| | Dp 
| 65 7|X]/6. 7 8DIIRSTV)|5 7 79 | ‘Cambridge, Mass................. | 
Allen-Bradley Co., \jajmowy | |ahjmoy | p , : T || | fhpj 
1309 S. First, Milwaukee, Wis...... |} 56 7X\6 7 8D|| RSTV|| 5L7 7 DFL ee a. ies | | | 9 
| ennington, Newark, N. J..... | i 
Allis-Chalmers Mfg. Co., ||ahmo abjy | | . ; \| y 
Condit Works, Boston, Mass....... | 56 xi6 Lincoln Elec. Co., 12818 Coit Road, | 4 1] 
” ~~. STV Cleveland, Ohio................. | 56 7 | |} S Vii | 
Arrow-Hart & Hegeman Electric Co., ||ajmoy y |i Monitor Controller Co., || a homw y |i 
TREE HMMs 5 s'csincnccssvees | 5 8 5L 51 S. Gay, Baltimore, Md.. off 5 7) x! STV 7 
| X 8 ||R || 5L 71 
: : | : National Electric Controller Co., 1} || 
Caney Bivado Co., 1806 Pine, | : — a ~ y oll eet ls 1 | oor ‘ 5309 Ravenswood Ave., Chicago, III. T fp 
> Ptccsabbockeuesomaens }] “yx IRS | ; | | 
| ; | | Ohmite Mfg. Co., | : 
Clark Controller Co., omw f f 4835 Flournoy, Chicago, Ill........ | | T fp 9 
1146 E. 152nd St. Cleveland, Ohio.|| 56 7)x| 78 || STV||5L7L| DF 
Roller-Smith Co., 2140 Woolworth || a a | 
Cleveland Electric Motor Con a | || dh Bldg., New York, N. Y............ ||} 56 ‘ | X! 6 WRSTYV 
4 hes ye., Clev . io. | | 1] | 
eee a ” | D) ST DL Rowan Controller Co., 2313 Home- || & cdom | d 
Colt’s Patent Fire Arms Mfg. Co. _||amo y | ER Res SES AE... 35 a os RSTVI 
PAI. 5 os dsviwsneses cus 5 8 | ee Co., | | 
| 1059 W. 11th St., Chi kes | 
Cutler-Hammer, Inc., _ _ || @ chom foj y | dfhp ” eee is ™ 
1264 St. Paul Ave., Milwaukee, Wis.| 56 wiix| 6 8D||R ST i 5L 7L| DFL 9 .* nto ay 710 S. Third ll a mo y fp 
PEMNMUMOD, Wiis < 6ic6.0%000s 0000 566 7 S 15L7 . 
Dunn, Inc., Struthers, a y |i | / 7 | — een 
138 N. Juniper, Philadelphia, Pa...|| 5 x 8 IIR ae Mfg. Co., | a hom) _ oy || bj 
“I PUIG Mas ois nc sen ches en at | 5 7| X) 8 || RST 
‘ 1] 1] 1] | 
Electric Controller & Mfg. Co. || a homw fo || dfhp 7 ‘lectri ; 
Se een * nas : ee | ea : Ward Leonard Electric Co., | achjmowy| | afbj fhj 
2700 E. 79th St., Cleveland, Ohio. . 1 5 6 7 6 f RSTV | 5L7L| DF 9 34 South St., Mt. Vernon, N.Y....|| 5 6 Wx § w, RST an jop 79 
Electric Machinery Mfg. Co. | | Westinghouse Electric & Mf, | i | 
Machinery M cae i! inghouse E Mfg. Co., acjdh f d | df 
14th Ave., N. E., Minneapolis, Minn. 5 6 71X 7-N, East Pittsburgh, Pa.......... 5 6. hom! bd q 8D iRST V''5L 7L ve 9 
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ALWAYS 


Hermetically-sealed elec- 
trolytic capacitors for inter- 








, mittent service. 
* 
All styles of cans and 
mountings. 
ry AEROVOX 
MOTOR STARTING 
Maximum capacity—mini- CAPACITOR 
P mum bulk and cost. 
* 
Also hermetically-sealed 
oil-filled paper capacitors 
for continuous service. 
@ 
Positively seepage and 
leakage proof. 
Whether for the motor-starting func- 
3 tion or for power factor correction, 
AEROVOX can supply just the kind of 
Widest range of can and capacitor you really require. @Submit 
mounting styles. your problem for engineering aid and 
quotations. @Literature on request. 
e 
AEROVOX has either 
made your unit, or can 
make it. 
CORPORATION 
70 Washington St. Pee Brooklyn, N. Y. 
OP 
case 
push 
9 
L 9 
: Bras TAPES 
D] 
77 with plenty of 
% “ ’ 
STRETCH! 
; _ bias tapes fit snugly around corners, into 
P, [ : 
F 9 LA slots and over uneven surfaces because they have ex- 
oi ceptional flexibility (stretch), and the tensile strength 
F9 to stand the pull. These qualities are due to an Acme- 
developed process of applying pure vegetable oil varn- 
‘ ishes of Acme formula to highest grade cotton fabric. 
Available in bias or straight tapes and rolls up to 36 
wide—yellow or black. Samples if desired. 
)F 
fp @ 
: ire 
bj 
op 
FL79 rey rye. _ r ‘ 
: The Acme Wire Co., New Haven, Conn. 
L 9 MAGNET WIRE—COILS —VARNISHED INSULATIONS — CAPACITORS 
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BALDOR BUILDS Better Motors 


BALDOR 
Naat 


OTORS 


Baldor Gimbal-mounted Motors are scientifically 
rubber cushioned, and are recommended for all 
sizes and types of Air Conditioning units and 
other applications where extreme quietness is 
necessary. Fractional h. p. up to 2 h.p. Single 
Phase, Split Phase, 3-Phase and Condenser types. 


Complete, self-contained Air Conditioning unit manufac- 


tured by YOUNG RADIATOR CO., Racine, Wisc. 
Ze yt Tl Male 


BALDOR ELECTRIC COMPANY 


4300 DUNCAN AVE. - - - = = ST. LOUIS, MO. 


10) 
© 


A BETTER MOTOR 


ee 


INSULATION 








Se. 





hat solves proPes= 


@ and does the job economically and satis- 
factorily. That's what leading electrical 
manufacturers say in describing Continental 
Diamond products. They know that these 
insulation materials offer an astounding 
diversity of uses, and can be machined or 
fabricated to the most exacting specifications. 


Throughout our many years in business, we 
have developed a wide range of insulating 
materials, available in standard sizes in rods, 
sheets and tubes. Our catalogs on any of 
the following products will be promptly 
sent to you on request. 


DIAMOND VULCANIZED FIBRE 
DILOPHANE VULCOID 


CELLULAK MICABOND 
DILECTO PHENOL FIBRE 





CONTINENTAL-DIAMOND 
FIBRE COMPANY 


NEWARK, DELAWARE 
Represented in Canada by 
DIAMOND STATE FIBRE CO. OF CANADA LIMITED 


Toronto — Montreal 
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HAVE YOU A SIMILAR PROBLEM? 


A manufacturer of fans mounted on tubular floor 
stands wanted a detachable connector for three wires 
that was under 34” in diameter. No standard con- 
nector to meet these requirements was available, 


We immediately produced a connector and plug with 
protected prongs and each individual contact in the 
connector completely insulated from the other. 


Ife can now ship his fans knocked-down, and the re- 
cipient has only to plug the wires together and it is 
ready to operate. 


MAYBE YOU HAVE A SIMILAR PROBLEM! 


You may have a large number of conductors which need to be 
connected in a small space or you may be in need of a very small 
connector with adequate insulation. 


Again it may be that you are planning to use binding posts or a 
termina! strip, and for the equivalent or perhaps less cost, you 
could have a neat, detachable connector that would break all the 
circuits at once and protect it in every way. 


If you have any connector problems of this kind, please write our 
Engineering Department stating fully what you wish to do. 


= &2 


*202F & #202M 
Typical two wire connector. Each lead and 
prong completely insulated. Many other forms 
in which plug or connector are mounted di- 
rectly on equipment. 


We not only supply the connectors but all kinds of braided, woven, 
shielded and special construction cables. 


ALDEN PRODUCTS COMPANY 


Dept. EMS Brockton, Mass. 


Easily accessible lugs. 
Readily adapted to 
your requirements. 


Send your specifica- 


e CONDENSERS 


eee 1255 S. Michigan PVC tert 4 


NIPERMAG 














THE PERMANENT MAGNET 
Write for ALLOY OF UNUSUALLY 


Bulletin MS. HIGH COERCIVE FORCE. 


CINAUDAGRAPH CORPORATION 


MAGNET STEEL DIVISION 
STAMFORD CONNECTICUT 
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MPORTANT NEW PUBLICATIONS 


OPPORTUNITIES FOR THE ALERT USER OF MATERIALS, FINISHES, EQUIPMENT 


SLIP RING MOTORS 


Where a heavy starting torque, low 
starting current, smooth acceleration or 
speed adjustments are required. Century 
Electric Co. Ask for 9-01. 


BERYLLIUM COPPER 


Facts about the heat-hardenable non- 
ferrous alloy combining many of the 
advantageous properties of steel and 
copper. The Riverside Metal Co. Ask 
for 9-02. 


SPEED INDICATOR 


Eliminates personal element; combines 
revolution counter, surface-speed indica- 
tor and chronometer. Herman H. Sticht 


& Co. Ask for 9-03. 


PLASTIC MATERIALS 


Story of development of various phenolic 
materials, their origin, manufacture, gen- 
eral characteristics, properties and appli- 
cations on electrical products. Bakelite 


Corp. Ask for 9-04. 


CONTROLS 


Condensed guides for selection of stoker 
and oil burner controls with tabular list- 
ings for reference. Perfex Corp. Ask 


or 9-05. 


PACKAGING 


Handbook on correct packaging for air 
express shipments recommending use of 
corrugated shipping boxes. The Hinde 


& Dauch Paper Co. Ask for 9-06. 


SILENT GEARS 


How to use laminated plastic for silence 
and absorption of shock and_ vibration. 
Continental Diamond Fibre Co. \sk 


tor 9-07. 


MOTOR BEARINGS 


Phosphor bronze bearings drilled, slotted 
} 


and grooved to exact specifications. 


Heavy wall bearings for use in electric 
motors where shafts are worn. Buckeye 


Brass and Mfg. Co. Ask for 9-08. 


SMALL MOTOR 


Shaded pole induction type. Not a lab- 
oratory curiosity but a power unit. Self- 
aligning oilless bearings. The Alliance 


Mtg. Co. Ask for 9-09. 


MERCURY TUBE RELAYS 


For controlling machines, signal systems, 
industrial equipment where inflammable 
gases and dust are prevalent. The Hart 


Mtg. Co. \sk for 9-10. 


SPEED REDUCERS 


Informative manual to aid in design of 
long life low speed drives. Foote Gear 


Works, Inc. Ask for 9-11. 


PRECISION GAGES 


Positive, accurate, consistent gages; 
easily and quickly read; for greater pre- 
cision in inspection. Sheffield Gage Corp 


\sk for 9-12. 


CONTROL DEVICES 


Switches, fuse blocks, lugs and acces 
sories for trouble-free machine control 
systems. The Trumbull Elec. Mfg. Co 


Ask for 9-13. 


NICKEL ALLOY 


Heat-treatable nickel alloy combining 
corrosion resistance, high strength and 
hardness. The International Nickel Co., 


Inc. Ask for 9-14. 


RADIO PARTS 


Condensors, resistors and filters for all 
electronic applications \erovox Corp. 


\sk for 9-15. 


ELECTRONIC CONTROLS 


Where to use photo electric controls for 
accurate and positive operation. United 


Cinephone Corp. Ask for 9-16. 





NUMBERS WANTED 
YOUR NAME.... 
POSITION. 
COMPANY .... 
ADDRESS... . 


PRODUCTS YOU MANUFACTURE. 


ee 


SEPTEMBER, 1937 


These publications are 
current offerings of 
manufacturers. The 
Editor would be pleased 
to forward requests for 
copies, by qualified 
readers, to the sources. 
Fill in the coupon and 
mail it to the Editor, 


moesesesssssss* ELECTRICAL MANU- 


FACTURING, 232 
Madison Ave., New 
York, N. Y. 


AND PARTS TO KEEP WELL-INFORMED 


MOLDING MATERIALS 


Composition molding materials and their 
applications to electrical products. Data 
on mold design, molding and production. 


Resinox Corp. Ask for 9-17. 


MERCURY SWITCHES. 


Why metal-encased mercury switches 
improve the sensitivity, reliability and 
operating characteristics of control de- 


vices. Durakool, Inc. Ask for 9-18. 


OIL-LESS"BEARINGS 


Standard sizes of small self-lubricating 
bushings; cylindrical, flanged, thrust, and 
self-aligning types. Bound Brook Oil- 
less Bearing Co. Ask for 9-19. 


MOTOR CONTROL 


Kheostats and motor disconnect switches 
for ac. and de. service; both manual and 
automatic types. Ward Leonard Elec 
tric Co. Ask for 9-20. 


MOTOR BASE 


\utomatically controls belt tension to 
match varying loads, thereby insuring 
longer belt and bearing life and reduc- 
ing power consumption. The American 


Pulley Co. Ask for 9-21. 


SMALL CAPACITORS 


Of compact construction for built-in ap 
plications. Hermetically sealed, assuring 
permanency of characteristics and long 
life in industrial service. General Elec- 
ric Co. Ask for 9-22. 


LUBRICATED BEARINGS 


Load is carried on a perfect oil film 
preventing metallic contact. Self-con- 


+ 


tained centrifugal force feed pumping 
action provides efficient lubrication. The 
Fast Bearing Co. Ask for 9-23. 


LINE VOLTAGE SWITCH 


Compact, durable and can be mounted in 
any position. Designed for alternating 
current applications in five different 
tvpes. The National Acme Co. Ask 
for 9-24. 


PLASTICS 


\dditional sheets for insertion in “Mold- 
ers of Plastics” catalog illustrating fur- 
ther uses of plastics. American Insula- 
tor Corp. Ask for 9-25. 


WIRING DEVICES 


Heavy duty plugs, receptacles and 
switches for industrial service Circle 


F Mtg. Co \sk for 9-26. 
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SS 
ANS 


a, 


OHIO 


RESILIENT MOUNTED 


MOTORS 


Split Phase and Capacitor Types 


@ Where the very ultra of quiet, smooth operation 
is an essential requirement, this newest addition 
to the Ohio line gives unbounded satisfaction. 


In design it approximates the streamline. The 
capacitor is concealed in the housing, and all 
lines are flowing and uninterrupted. 

This is a high efficiency, long-hour-duty, split 
phase, or capacitor start and induction run motor. 
Its characteristics are high starting torque, high 
efficiency and low current consumption. It is 
particularly adapted for powering oil burners, 
stokers, air conditioning equipment, pumps, etc. 
The cushion material on which the motor is mounted 


is not affected by oil. 


These motors are furnished with or without thermal 
and overload protection. They are also made rigid 
mounted. Either the rigid or resilient mounted types 
can be used for floor, side-wall or ceiling mounting. 


If quietness and reliability are essential features 
of the motors you employ, consult Ohio Engineers. 


THE OHIO ELECTRIC 


MFG. CO. 
5905 Maurice Ave., Cleveland, 0. 
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OHIO MOTORS 








SLOT INSULATING PAPERS 





(Continued from page 44) 

Where conditions are unusually severe, where the 
coils receive extra pounding, where temperatures are 
unusually high, or where long life is desired, it is 
safest to use the best insulating paper. The actual cost 
of the papers is a small item compared to the cost of 
other materials. .\ cheap paper may prove to be poor 
economy. 

Until the somewhat recent development of the high 
density, non-chemical paper, it was customary to use a 
one-piece combination of fish paper and varnished cam- 
bric in the slots of many motors. Today, it has been 
found that in many cases the best high density insulat- 
ing paper can take the place of this duplex insulation. 
One-piece insulation is easier to insert in the slot and 
is lower in cost. However, there should be no mis- 
understanding of the need and purpose of varnished 
cambric. On many motors, where severe operating 
conditions exist, or where chemical and extreme elec- 
trical protection is needed, it has been found advantag- 
eous to use varnished cambric in conjunction with the 
best high density, non-chemical, rag-base paper. 

All slot insulating papers have a greater resistance to 
tear in one direction than in the other. The reason 
for this is that as the cylinder on the paper machine 
revolves, it tends to lay more of the fibres in one direc- 
tion than in the other. A paper will have a greater 
resistance to tear and a greater stretch across the grain 
than with the grain. Paper should be cut so that the 
grain is always parallel to the circumference of the 
armature or stator. The importance of this should 
not be underestimated. On rolled or coiled stock, the 
grain is always parallel to the length. On sheet stock, 
the grain is usually parallel to the longer dimension. 

It is possible to eliminate the need for fibre end 
laminations by “cuffing’” or folding over the edges of 
an insulating paper to form a double thick protective 
end. A cutfed paper is unusually strong and resilient, 
and it affords positive protection to the winding at the 
slot ends. Cuffed paper has an increased springiness 
and will hold better in the slot. It also saves space at 
the end of the motor, as the projection of the cuff 
is usually smaller than the normal projection of the 
insulating paper. 

Only the toughest kind of paper can be used for cuff- 
ing for the others will crack or delaminate. For that 
reason the sheet papers are However, 
they are more difficult to feed into the cuffing machine 
than rolled type paper. In order to facilitate feeding 
into the cuffing and forming machines, the sheets are 
often cut into strips and the ends of the strips taped 
together so that they can feed continuously through 
the machine. 

The cost of slot insulation is but a small part of 
the cost of an electric motor. Yet, small as it is, its 
importance must not be overlooked, for it may well 
hecome the weak link of the motor. Price differentials 
should not be permitted to lead a sacrifice of quality. 
In the long run, money spent on a better slot insulating 
paper will prove good insurance against motor failures. 


denser best. 
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MACHINE 
LIGHTING UNIT 


Regardless of line voltage this new Localite unit may be 
applied without alteration. It accommodates any double 
contact candelabra bayonet base lamp 2%," or less in 
overall length. It is practically universal in application. Built 
primarily to match the actual requirements of sewing machine 
operators, this engineered unit is also suitable for many other 
uses, particularly where a small reflector is desirable. 
Several models are now available. Hundreds of installations 
have already proved their outstanding efficiency and utility. 





Complete information on this specialized Localite unit and other 
umits for every localized lighting need will be supplied promptly 
on request 


. THE FOSTORIA PRESSED STEEL CORP. 


FOSTORIA, OHIO 


Cons truction ; ! 
Ornamentation 


Suspension 
Convenience 


BEAD CHAIN* 


IDENTIFIES 
GOOD LIGHTING EQUIPMENT 
* 


THE BEAD CHAIN MANUFACTURING CO. 
“TRAD SANS as BRIDGEPORT, CONN. 


U. &. PAT. OFF. 
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Hayton 


STANDARDIZED FRACTIONAL HORSEPOWER 


V-BELT DRIVES 





PULLEYS AND V-BELTS IN STOCK 
FOR ALL TYPES OF HOUSEHOLD APPLIANCES 
AND SMALL MACHINES 


Each Dayton Standardized F.H.P. V-Belt Drive consists of 
a drive pulley, a driven pulley, and a V-Belt correctly pro- 
portioned to give the desired power capacity, speed ratio, 
and center distance. You can find the drive for any specific 
application by referring to the tables in our Catalog 
No. 115-B. 

Dayton Pulleys are constructed to provide perfect fit 
between groove and belt. This assures most efficient opera- 
tion of the drive as a unit. 

The patented, exclusive fabrication of Dayton V-Belts 
gives them greater flexibility, smoothness, quietness, and 
durability. They perform better and stand up longer. 

Dayton Drives simplify designing and reduce manu- 
facturing cost. In addition, they contribute toward users’ 
satisfaction with appliances and machines. 

It will pay you to get our catalog for complete informa- 
tion about Dayton F.H.P. Drives. And remember, there is 
a Dayton V-Belt Drive for any job, whether fractional or a 


thousand horsepower. 


THE DAYTON RUBBER MFG. CO., DAYTON, OHIO 


World's Largest Manufacturers of V-Belts 
Complete Stocks for Immediate Shipment 


Also Manufacturers of Dayton Fan Belts, Dayton Red Tube Radia- 
tor Hose, and the famous Dayton Thorobred Tires and Tubes. 


THE DAYTON RUBBER MFG. CO., Dayton, Ohio. 
Send Catalog No. 115-B on Dayton Fractional Horsepower 
V-Belt Drives. 


NS ic 4. owas Cae ORs ween 266 UR as Case dee bean OF ; 
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FOR INTERMEDIATE 
AND RADIO FREQUENCY 
COIL FORMS 




















Specify General Electric Textolite 


Textolite tubing is especially made to meet the 
mechanical and electrical requirements of your 
coil forms with its uniform wall thickness, good 
dielectric strength, low variation in power 
factor measurements between dry and humid 
conditions, and low moisture absorption. 


In the fabrication of coil forms, holes must be 
accurately punched and the tube precisely 
threaded. General Electric offers you the years 
of fabricating experience and modern machin- 
ing facilities of its Textolite distributor, General 
Laminated Products, Inc. 


Write for further information on Textolite coil 
forms or on any other fabricating requirements 
to our nearest distributor, listed below, or to 
Section P-899, Appliance and Merchandise 
Department, General Electric Company, Bridge- 
port, Connecticut. 


GENERAL LAMINATED PRODUCTS, INC. 


233 SPRING STREET 
NEW YORK, N.Y. 


3113-3123 CARROLL AVE. 
CHICAGO, ILL. 


GENERAL @ ELECTRIC 





APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL 
ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 





FAN, BLOWER MOTORS 





(Continued from page 61) 

the resistance to flow as well as the motor speed, 
accurate speed is not in every case a guarantee of an 
exact air delivery. In the long run the industry has 
to pay for the development work and the more rig- 
orous manufacturing methods necessary to produce, in 
quantity, motors with such accurate speeds and little 
or no leeway of speed variation. 

Thermal overload protection. In general protec- 
tion against overheating is one of two types. In the 
magnetic switches used for motor starting a thermal 
release opens the switch on excess temperature. This 
is a somewhat indirect method of control; excessive 
current, heating the thermal element in the switch, is 
assured to produce the same degree of excessive heat 
in the motor. A more direct protection is obtained 
by a thermal element built into the motor frame, 
actuated by motor temperature and releasing the switch 
on overload. 


SOME SPECIAL CONSIDERATIONS 


ANS are frequently required to move air laden with 

dust, abrasive materials, chemical fumes, or air at 
extremely high temperatures. Under some of these 
circumstances, as well as for the movement of hot air, 
it is feasible to remove the motor from the air stream. 
The two methods commonly employed are extended 
shaft and belt drive. Although belt losses may be 
undesirable, belt drive permits of speed variation, or 
the use of more efficient high speed motors. 

The fact that the motors are commonly enclosed or 
semi-enclosed demands a slight increase in bulk. This 
is somewhat offset by the cooling effect of having the 
motor in the air stream. The nature of fan applica- 
tion is such that the motor is frequently subjected to 
unusual moisture conditions, aggravated by the con- 
densation resulting from shut-down. This is made 
more severe by the relatively great temperature change 
which may result on some applications. Special insulat- 
ing treatment and methods of draining the motor may 
be required as well as the use of relatively unusual 
insulating materials. (Classified by A. I. E. E. 
Standards. ) 

Fan noise is a matter of considerable importance, 
comparatively less so on industrial applications, but a 
possible source of trouble on domestic and commercial 
air-conditioning and circulating systems. Motors that 
are inherently quiet are a necessity, but often times 
a quiet motor may cause fan noise by vibration. Torque 
pulsations arising in the motor may set up oscillations 
in the fan blades, especially if the natural oscillatory 
period of the blades agrees with that of the motor. 
Change of blade weight or stiffness will usually cor- 
rect this. Torque pulsations are inherent with single 
phase machines, making a favorable point for the use 
of polyphase motors where possible ; however, the con- 
denser motor (operating with a running condenser, 
single phase supply) is an imperfect two-phase motor, 
and has been used in some cases to reduce motor noise. 
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Specialties .§ SN 
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—and others in the 
small range. High precision ~ 
or commercial production . 


63 Gear Specialties 


2635 W. CANTON STREET * CHICAGO 


For 20 years this Company has been known as Mechanical Specialties Mfg. Ca 
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UGS 
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AND CONNECTORS FOR ALL PURPOSES 
» WRITE FOR CATALOG « 


KRUEGER & HUDEPOHL 


THIRD & VINE STS. tel ati ela Le 
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LEAKPROOF 


ENAMELED MAGNET WIRE 


@ This Hudson Wire product has met the most 
rigid requirements of electrical manufacturers 
everywhere. 


Much of its success is due to a new coating method 
that gives a smooth permanently-adherent enamel- 


ling. Mercury-process tests guarantee perfect ‘oes 
uniformity and great tensile strength assures perfect ok 
laying even at high winding speeds. Especially * 


adaptable for reduction in coil dimensions without 
sacrificing electrical values. We also manufacture 
high grade cotton and silk covered wires, all con- 
structions of Litz wires, and cotton and silk cover- 
ings over enameled coated wires. Our engineer- 
ing and design facilities are at your disposal— 
details and quotations on request. 


HUDSON WIRE COMPANY 


WINSTED DIVISION 


WINSTED, CONN. me < 

















VER 
COMPOUND 

YOU HEAT —A 
STA-WARM WILL 
ADD SPEED AND 
PRECISION; WILL 
REDUCE COSTS 


‘‘Tailor-Made”’ 
to Suit Any 
Specified Heat, 
Any Material, 
Any Shape or Size 


Write for Details 


STA-WARM ELECTRIC CO. 


ta-Warim 
565 N. Chestnut St, Ravenna, Ohio 











MOTORS 


If you plan to motorize 

an old product or develop 

a new one and you require 

a fractional horse-power 

Universal or Shaded Pole 

motor, choose a SIGNAL 

Illustration shows MOtor. SIGNAL is a 


) IN- a ° ° ° 
to Pos ney. specialist in the small mo- 


pole, induction, 


Praded coil, for tor field. The experience 
eee ure 6 gained over a period of 44 
eee, Wai years of successful motor 


out gear reduction 


ond cast, derach. Duilding is reflected in a 
able base. Slow 


speeds from 16 high quality, dependable, 
nem. ” 7? priced-right product 
Prices are low because the 
complete motor is built by 
SIGNAL in the SIGNAL 
Factory. 
Write for complete in- 
formation. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 
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National Electrical Manufacturers Association 


Nema News 


F. R. Fishback, President W. J. Donald, Managing Director 


PPROVAL of the codes and standards commit- 
tee has been granted for several revisions in the 
motor and generator standards. These changes include 
replacement of some definitions with similar definitions 
from the ASA standards for rotating electrical ma- 
chinery. Other revisions have been adopted for locked 
rotor current, test forms and temperature rise for gen- 
eral purpose motors. New standards were adopted 
covering bearing losses for vertical pump motors, speed 
limitations for v-belt drives, and measuring motor 
vibrations and dynamic balance. 
New standards for rating police radio transmitters 
were adopted by the radio apparatus and electronic 
tubes section. 


HE electrical alloy section at a recent meeting, ap- 

proved a supplementary budget to cover the em- 
ployment of a part time executive secretary. It was 
also decided that the section’s engineering committee 
would be reestablished with its former personnel in- 
cluding: F. E. Bash, Driver Harris; H. A. Hahn, 
Wilbur B. Driver Company: W. A. Gatwood, Hoskins 
Mig. Company; L. W. Waldrip, C. O. Jelliff Mfg. 
Company; M. J. Donachie, Geo \W. Prentiss Company. 


fo L. HARRIS, president of the Automatic Electric 
¢ Company and a member of the executive board, 
died at his home in Chicago on August 10 at the age of 
58 vears. Long associated with the electrical industry, 
Mr. Harris was elected to the Nema board of gov- 
ernors last Fall, and would have served until 1939. 
Since 1928 he had supervised all manufacturing activi- 
ties of his companies, both domestic and foreign, as 
well as all operations, concessions, negotiations and 
sales in foreign countries. 


HEN entries were closed for the water heater 

contest, 37 utilities were registered in the sales 
promotion contest jointly sponsored by the Edison 
Electric Institute and Nema’s electric water heating 
section. <A silver cup and $1,000 in cash will be 
awarded the utility that does the best sales and promo- 
tion job during 1937. 

The electric water heating section recently held 
meeting at the Lodge in Briarcliff Manor, N. Y., to 
discuss tentative plans for promotional efforts next 
year in which Nema will cooperate. 


PPLICATION for membership by The Fostoria 

Pressed Steel Corporation, Fostoria, Ohio, has 
been approved by the executive committee. The com- 
pany is affiliated with the industrial and_ utilitarian 
lighting section. Vice-President C. W. McDaniel, the 
Executive Representative of the company in Nema, 
will be its member in the Policies Division. 
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strength with no surplus weight, 
quick easy starting, perfect bal- 
ance, plus sound engineering 
born of experience — these are 
the reasons why TORRINGTON 
Blower Wheels are out in front! 
It will pay you to learn more 
about TORRINGTON ’S complete 
line of Blower Wheels. Write for 
catalog with ratings for all sizes 
of wheels and table of dimen- 


sions for housing scroll design. 


PLATT ates 


JORRINGTON 









Save Time! 
Save Money! 


The only NATIONAL GUIDE of the 
Mctor Freight Industry 


An essential to successful shipping by truck 







Lists thousands of reliable truck 
lines... Gives full details on im 
tant carriers .. Shows which 















ines serve each town... Contains 
ROUTE MAPS AND riIME 
SCHEDULES of many operators 
. Free Legal Supplement of State 
and Federal Motor Carrier Laws 
with annual subscription. Single copy 
$3.00, Yearly subscription $7.5 
Write today for free booklet “WHY 
SHIP BY TRUCK with full det 


OFFICIAL MOTOR FREIGHT GUIDE 
737 W. Van Buren St., Chicago, III. 








HITEHEAD 


When it comes to Stampings—Whitehead has 
the equipment, the skilled workers, the ‘know how.” 
Thirty-four years of experience! 
Send your specifications for a Whitehead 
quotation. 
Send for Catalog 


wea? WHITEHEAD STAMPING CO. 


st. 1403 1675 West Lafayette Detroit, Mich. 
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LIMITED oven capacity is proving a bottle-neck in many 
finishing departments today. No matter how fast goods 
are put through, it’s not fast enough to keep everybody 
happy. Here are two simple efficient suggestions. 


1. Stretch your oven capacity with this Short-Bake Syn- 
thetic (Roxyn. C). Sets dust-free in lacquer time. Quick 
low bake produces beautiful porcelain-lustre finish, so 
flexible it can be blanked and formed. So tough that 
Roxyn-finished steel tubes can be banged together hard 
and there’s No Chipping, No Flaking, No Peeling. 


2. Production knots due to limited oven capacity quickly 
untied by NO-BAKE, AIR-DRY finishes with remarkable 
flexibility and adhesion. These Blue Knight one-coat 
enamels apply directly to bare, 
a wae clean metal without primer. Re- 
sult: A fine, abuse-resistant finish 
that stands blanking and forming; 
that doesn’t Chip, Flake or Peel. 
Many companies are catching up 
on their production-rush by letting 
these two Roxalin Flexible Finishes 
provide relief for their overworked 
yet there’sno Ovens. Ask for complete data 
BANG! oS sheets on both finishing systems. 
© peeling. Address Box 579, Roxalin Flexible 
Lacquer Co., Inc., Elizabeth, N. J. 


WPGC Aeea ils 


CELLULOSE & SYNTHETIC TYPES 
ENGINEERED FOR SPECIFIC PERFORMANCE 


cE TRADE MARK REG. U.S.A. 











| | 

| | 

| ROXALIN FLEXIBLE LACQUER CO., INC. | 

Box 579, Elizabeth, N. J. 

| Please send FREE cocktail shaker top finished with | 

| the system checked, along with complete finish data. | 
1. Short-bake synthetic that sets dust-free in | 

| lacquer time. 

| 2. No-Bake, Air-Dry finish that doesn’t chip, flake | 

| or peel. | 

Signed..... 
| (Attach this coupon to your letterhead please). | 
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made of 


BERYLLIUM COPPER 





for unfailing Performance 


The growing use of Beryllium Copper for flat 
springs in control instruments has established new 
standards of dependability. 


By taking advantage of the unique combination of 
properties offered by this modern alloy, design 
engineers are successfully meeting an endless 
variety of new requirements. 


If unfailing performance is vital to the operation 
of your product . . . and if contact tolerances must 
be maintained within close limits . . . design the 
spring for Beryllium Copper. 


The exceptional fatigue resistance, good corrosion 
resistance and high electrical conductivity of 
Beryllium Copper will help you provide longer life 
and lower maintenance costs for your product. 
Bulletin ‘‘D"’, prepared by our Engineering Depart- 
ment, shows how to design flat springs to meet 
definite requirements. Write for your copy. 





READING, PENNA. 





BERYLLIUM CORPORATION 
OF PENNSYLVANIA 





Major Events of the Month 





NISA TAKES OVER NECA MOTOR REPAIRS 
Absorption by the National Industrial Service Associa- 
tion of those interests heretofore retained by the former 
motor section of the National [Electrical Contractors 
Association has been agreed upon by the two associa- 
tions. This follows NECA executive committee action 
at its Chicago meeting in June. President William J. 
Wheeler, of the National Industrial Service Associa- 
tion, has announced the active program to complete the 
realignment which will bring virtually all motor repair 
shop interests within the fold of NISA. 

NECA has backed the move and the desirability that 
all members of NECA who operate motor repair shops 
should affiliate with the NISA. In order to avoid 
duplication of dues, the executive comunittee, by reso- 
lution, has eliminated the inclusion of motor repairs 
and motor rewinding by NECA members. 


APEX TO MAKE AIR CONDITIONERS 

With the purchase of the Zephyr Air Conditioning Di- 
vision of the Savage Arms Corporation Apex Elec- 
trical Manufacturing Company, as announced by 
President C. G. Frantz, plans to manufacture air con- 
ditioning units in Cleveland. 

Apex intends to specialize in the field of home air 
conditioning and will manufacture facilities for cleans- 
ing, humidifying and circulating the air in Winter and 
cooling, cleansing, dehumidifying and circulating air 
in Summer. Units will be built so that the Summer 
features may be installed with the Winter or added 
later, as the purchaser desires. 


ORDERS RETAIN HIGH LEVELS 


Total value 
of electrical 
goods orders 
| booked during 
the second 
quarter of 
1937, 4s © 
ported to the 
Department of 
Commerce, is 
the highest re- 
corded for this 
periodsincethe 
corresponding 
F quarter of 
| | 1929 
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WILLIAM BRAND & CO. 


268 FOURTH AVENUE, NEW YORK 
217 N. Desplaines St. 


In Chicago 


Photograph of test wherein TURBO Oil 
Tubing proved it burns eight times slower 
than any other like product. 





TURBO 


O 7B eee Ue. 


Tn ae 


OY 


A well known testing laboratory submitted 
TURBO Oil Tubing to the ‘flame test’’ and 
checked our findings that TURBO will burn 
Tate ae el ee Ten 
material of its kind. 


This fact makes TURBO Oil Tubing especially 
CO eT em Ll tte 
are encountered. It is the thorough, deep 
impregnation of high grade insulating varnishes 
lus baking over and over again that makes 
URBO so flame resistant, tough, resilient and 
Tee Le 


Pe MUTT ele MCL mete Lilet ined; 
either TURBO Oil Tubing or Saturated Sleev- 
ing for testing in your own plant. Specify 
inside diameters and colors interested in and, 
Tate CMT Me Medco Cites) elt ed 
quantities—on. the day received. 
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when you use AMERICAN 
EMBLEM name plates 


The primary requisite of an advertisement is to attract attention. 
Your product is your advertisement. Embodied in it are months, 
probably years, of planning, designing and workmanship—the 
fulfillment of your dreams. How often these products are 
coomed to failure, due to some small seemingly insignificant 
part—sometimes even a poor, cheap-looking, name plate. 


American Emblem name plates insure sales because they reflect 
the character and quality of the product. They go far beyond 
merely attracting attention, by arousing ownership-desire. 
Which, after all, is the ultimate purpose of a good advertisement. 
Our design department is at your service. Let us create a name 
plate truly, fitting to you and your product. 


American Emblem Co. 
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1 Gentlemen: } 
BOX 116-R 4 You may send me your new booklet show- 

i ing your facilities for working in metals. i 

Utica New York i 
¥ Name J 

a 4 

sarc ruai yar Address i 

; City : 

a ee ee i 














































TYPE CBF 


_.. ONE OF 
THE 
8 


EQUIPMENTS 
made by 
HASKINS 
FOR SETTING 
SCREWS & 
NUTS 


degree of tightness . . 
part of the operator. 


WITH A 


HASKINS POWER SCREW DRIVER 








THE WAY THEY DO IT AT 


EDWIN |. GUTHMAN, INC., CHICAGO 
(RADIO AND ELECTRICAL PRODUCTS) 


Take the hard, wrist-twisting drudgery out of screw driv- 
ing, on operations like this. 

ts screws and nuts uniformly . . . to a predetermined 
_ with a minimum effort on the 


lf you make a 
product where 
screws and nuts 
are applied you 
will be in- 
terested in our 
new Bulletin 
No. 54-S de- 
scribing the Has- 
kins Method of 
Power Screw 
Driving. A 
post card will 
bring it. 


R. G. HASKINS COMPANY 
4657 W. FULTON ST., CHICAGO 


DRIVE "EM TIGHT ... FAST! 





MAJOR EVENTS OF THE MONTH 


ENERGY OUTPUT UP SHARPLY 
lor the week ending August 7, the production of 
electricity by the electric power and light industry was 
2,261,725,000 kw-hr., a gain of &8 per cent over the 
corresponding week of 1936. This figure compares 
with 2,079,137,000 kw-hr. in the same week of 1936 
and 1,821,398,000 kw-hr. in 1935, according to the 
Edison Electric Institute. 

Total output for the four weeks ending August 7 
was 9,074,841,000 kw-hr. while the previous four 
weeks’ figure was &.786,649,000 kw-hr. 


WESTINGHOUSE FORMS NEW DIVISION 

Creation of a New Products Division has been an- 
nounced by the Westinghouse Electric and Manutactur- 
ing Company to assume the responsibility for the de- 




























MEETINGS AHEAD 


American Institute of Electrical Engineers. 
Pacific Coast convention, August 30-September 3, Spo- 
kane, Wash. Middle Eastern District meeting, October 
13-15, Akron, Ohio. H. H. Henline, 29 W. 39th St., 
New York, N. Y. 

Great Lakes Exposition. Until September 6th, 
Cleveland, Ohio. Hill and Knowlton, Builders Exchange 
Bldg., Cleveland, Ohio. 

National Industrial Advertisers Association. 15th 
Annual Convention and Exposition, September 22-24, 
Chicago, Ill. Wm. E. McFee, 100 E. Ohio St., Chicago, 
Ill. 

Illuminating Engineering Society. Annual con- 
vention, September 27-30, White Sulphur Springs, W. 
Va. A. D. Cameron, 51 Madison Ave., New York, N. Y. 

International Association of Electrical Inspec- 
tors. Annual meeting, eastern section, September 27-30, 
Hartford, Conn. Joseph P. Rohan, Hartford Building 
Dept., Hartford, Conn. 

Association of Iron and Steel Engineers. Septem- 
ber 28-October 1, Chicago, Illinois. Brent Wiley, Empire 
Bldg., Pittsburgh, Pa. 

American Society of Mechanical Engineers. Fall 
meeting, October 4-6, Erie, Penna. C. E. Davies, 29 
West 39th St., New York, N. Y. 

Chicago Exposition of Power and Mechanical 
Engineering. October 4-9, Chicago, Ill. Charles F. 
Roth, Grand Central Palace, New York, N. Y. 

National Battery Manufacturers Association. 
Annual convention, October 10-12, Chicago, Ill. W. J. 
Parker, 7 East 44 St., New York, N. Y. 

Electrochemical Society, Inc. Fall meeting, Oc- 
tober 13-16, St. Louis, Mo. Colin G. Fink, Columbia 
University, New York, N. Y. 

National Electrical Contractors Association. An- 
nual convention, October 18-21, Los Angeles, Calif. 
L. W. Davis, 420 Lexington Ave., New York, N. Y. 

National Metal Congress and Exposition. An- 
nuel meeting, October 18-22, Atlantic City, N. J. W. H. 
Eisenman, 7016 Euclid Ave., Cleveland, Ohio. 

National Electrical Manufacturers Association. 
Annual meeting, October 24-29, Chicago, Ill. W. J. 
Donald, 155 East 44th St., New York, N. Y. 

National Paint, Varnish and Lacquer Associa- 
tion. Annual convention, October 27-29, Cincinnati, 
Ohio. R. W. Elton, 2201 New York Ave., N.W., Wash- 
ington, D. C. 





ELECTRICAL MANUFACTURING 





22 Years of Cutting Costs! 


HB For more than two decades, Brandywine Fibre tubing has 
been performing that job satisfactorily for electrical manufac- 
turers. By the fabrication of intricate or simple shapes—tapped, 
drilled, or threaded—or supplying this fibre tubing in standard 
mill lengths, Brandywine amazingly cuts costs to the bone. 

Our ample facilities produce millions of precision-correct 
parts—every one a masterpiece of accuracy and uniformity. If 
you fabricate your own products from our fibre tubing as a base, 
we guarantee every foot of tubing sold to you. 


BRANDYWINE FIBRE PRODUCTS COMPANY 


1402 Walnut Street Wilmington, Del. 


Send sketch or blue- 
print of your require- 
ments. Quotations 
—together with a 
variety of Brandy- 
wine samples—will 
be promptly re- 
turned. 


MOTOR PROTECTOR 


Hoyt Line Testers provide a quick,”accurate check on A.C. line 
eT MICRO SWITCH CORP.. FREEPORT, ILL. voltages. They are rugged and compact and fit conveniently into a 


coat pocket. Ideal for industrial testing, laboratory or bench work. 
Chace Thermostatic Bimetal is the active Prices are reasonable. * 567 range 0/150 volts, $8.00, *568 range 
element used in the “‘Motor Cop” to assure 0150, 300 volts, $9.50 Test Leads included. 


automatic protection against overloads in Hoyt also manufactures a complete line of portable test equip- 
fractional horsepower motors without the ment, and a complete line of meters for every application. Use the 
handicap of adherence to customary 140% convenient coupon below for full information. 

of overload value limits. 


If you make a product that calls for auto- TH e BU RTO i od ROGE R 4 co. 


matic action at a given temperature or if 755 BOYLSTON STREET BOSTON, MASS. 


your product is to control temperature— 

y P ‘ ‘ P Gentlemen: Kindly send me full information regarding Portable Test Equip- 
use Chace Thermostatic Bimetal, a type ment, |] Hoyt Meters. 

for every purpose. Sold in sheets, strips and 

in shapes ready for assembly. 


W. M. CHACE CO. 


1608 Beard Avenue - - - Detroit Mich. 
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DEPENDABLE 


FOR @ll vouR Steeve 


BEARING REQUIREMENTS 


Regardless of what your sleeve 
bearing applications might be 
—regardless of what quantities 
you require—we can be of serv- 
ice to you. Whether you use 
100 or 1,000,000—the same ex- 
acting treatment — the same 
sense of responsibility, is at- 
tached to each individual order. 


While we make every type of 
sleeve bearing, we have but one 
standard of quality—the high- 
est possible. Virgin metal plus 
constant laboratory control 
guarantees the consistent high 





MAJOR EVENTS OF THE MONTH. 





velopment of lines of activity which either are new in 
the art or which have not been previously undertaken 
by the company. This division, which will function the 
same as the other operating units, will include separate 
engineering, manufacturing and sales departments. 

In its new capacity the division will concentrate its 
facilities for the development and broadening the field 
of applications of products which have not reached the 
state of commercial apparatus. Then, after the field 
for each new product has been determined and_ the 
product has passed through the pilot plant stage, it will 
be absorbed by one of the regular company divisions, 

H. M. Wilcox is manager of the New Products Di- 
vision with H. W. Tenney as engineering manager and 


George F. Begoon as sales manager. 


RADIO INDUSTRY SURVEY PLANNED 


Arrangements are being made by the Bureau of Labor 
Statistics, U. S. Department of Labor, in cooperation 
with the Radio Manufacturers Association to conduct a 
special employment survey of the entire radio industry, 
the first to be prepared in ten years. 

The government survey will be confined mainly to 
radio manufacturers who are now on the mailing list 
of the Bureau of Labor Statistics and contributing 
monthly data to the government bureau. A normal 
or average week's employment will be the basis of the 
proposed radio survey. Federal field agents will col- 
lect information on wages, working hours, total earn- 
ings, union affiliations, specific employment conditions, 
etc., directly from company offices. 

The government survey will probably require about 
two months with the final report completed and avail- 
able in about six months. 


FAMOUS ROLLATOR UNIT ON DISPLAY 


Permanent exhibition of the Norge marathon “Rol- 
lator” compressor unit at the Edison Institute Museum 
at Dearborn, Michigan, has ended its efficiency test 
at the Norge laboratories in Detroit, after a continuous 
run of 3863 days. 

In the eleven years of its operation, this “Rollator” 
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. When 
quality of ated Johnson Bronze unit has totaled nearly three billion revolutions and and cc 
product. pumped over 200 tons of refrigerant, with a travel — 

of nearly half a million miles of its eccentric shaft. cury t 

° 2 y 

Why not let us work with you The unit is now part of Henry Ford’s famous collec- ye 
on your next order? Grant us tion of outstanding mechanical, architectural and tech- ie 
. nical achievements in the Museum. switch 

the opportunity to prove our mi 
service. Performance will prove — 
Wiide 


the quality of our bearings. 


BUFFET ENTERTAINING FEATURED 


Buffet entertaining will be officially recognized in Oc- 


tober which has been designated by the Electrical 


JOHNSON BRONZE signated by the Electri 
Housewares Program as Electric Buffet I¢ntertaining 


570 S. MILL STREET - NEW CASTLE, PA. sagas: a ae 
, cy — Month. C. E. Greenwood of the Edison Electric In- 
ae PE VE BEARING HEADQUARTERS stitute states that the newer developments in electric 


102 ELECTRICAL MANUFACTURING 






















Or 
nl 


ol- 
uml 
test 
ous 


or” 
and 
avel 
aft. 
lec- 


ech- 


Oc- 
rical 
ning 

[n- 
ctric 


RING 


(RAY PORCELAIN 





Special shapes 
made to meet your 
specifications and 
blue prints. Forty 
years experience. 


Send us vour 
inqutries 
THE AKRON 
PORCELAIN 
COMPANY 


Akron, Ohio 







































MERCURY To “ERCURY 





ASSURE POSITIVE 
CONTROL ACTION 


Whenever you require safe, simple, silent, dependable, lightweight 
and compact switches for your products, CON-TAC-TOR Mercury 
Switches will provide the solution. Con-Tac-Tor Mercury Switches are 
available in a wide variety of sizes and capacities. Electrode to Mer- 
cury types have capacities up to 10 amperes at 110 volts or to 5 amperes 
at 220 volts. Mercury to mercury types have capacities from 10 to 
45 amperes. The facilities of the Brown Instrument Engineering depart- 
ment are available to all manufacturers for the selection of the proper 
switch for each application. 


Write The Brown Instrument Company, a division of Minneapolis-Honey- 
well Regulator Co., 4466 Wayne Ave., Philadelphia, Pa. Offices in all princi- 
pal cities. Toronto, Canada: 117 Peter Street . . . Amsterdam-C, Holland: 
Wijdesteeg 4... London, England: 70 St. Thomas’ Street, S.E.1. 


SOL LAU es 


AND 


MINNEAPOLIS-HONEY WELL CONTROL SYSTEMS 


we Measure Tred (ay ial it; to Economize 
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CHROMALOX 


ELECTRIC HEATING UNITS 








When you incorporate a CHROM- 
e Seal ; 

ALOX Unit in your appliance or 
IMMERSION =: . ; 
UNITS ten pF He industrial product, you not only 
water. oil or other cove tc ; har . , 
liquids. assure its heating performance, but you 
also add to its prestige and sales appeal 


& 
and here are the reasons why: 


CARTRIDGE 
UNITS for heating 


mathine parts or 1. You're sure, of getting the right 
a unit for your product, first, because 
o the CHROMALOX line is so com- 


RING’UNITS for prehensive that practically any elec- 
clamping to the . . 2 = 
object tobe heated. tric heating needs can be accurately 


* met with a standard unit, or with only 
STRIP HEATERS ‘Slight modification, which can be 
in various lengths readily made—and secondly, you have 
for clamping to the 4 J? J 


surface to be heat- at your call, to help you select the 
ed. Can be sup- 7 - 


plied curved to proper unit and work out its most 
order. - . ° e ° 
e effective application, the co-operation 
2 Y 2, > r - r elec + 24 
FINSTRIPS for use © €Ngineers who know electric heat. 


in air blast heaters "This co-operation is yours for the 
and other applica- ¢ 


tions for heating asking. 
air or gases. 


e 2. You’re sure the unit selected 
the CHROMALOX will do the job it is supposed to do, 
Book of Electric and keep on doing it for a long time 


Heat is replete with _ 5 : 4 ; 

a wealth of charts, —a fact which CHROMALOX units 
tables and data on 

electric heat, and have proven beyond question. 


detailed description 


of necessary equip- 7 7 : - a 
ment, is used as a 3. Your product will sell easier 
handbook by many because the name CHROMALOX is 
designing engin- ; 
cers. Mailthecou- known everywhere and recognized 
pon for your copy. / 


as the mark of quality and depend- 
ability in electric heat. 

Send for the CHROMALOX Book 
of Electric Heat. The COUPON 
will bring you a free copy. Attach it 
to your letterhead and mail today. 


EDWIN L. WIEGAND COMPANY 
7530 Thomas Boulevard, Pittsburgh, Pa. 


Send me the CHROMALOX BOOK OF ELECTRIC HEAT. 


PRs cctv cvdudvosqcuduendnasusaan en javauennas Position 












<To users Of- 


TEMPERATURE 
CONTROLS 






lr your product re- 
quires accurate temperature control at all 
degrees, sensitivity, and dependable selec- 
tivity—see Wilcolator. 

Wilcolator has pioneered in every major 
temperature control development. The 
liquid type thermostat, for example, which 
made remote control possible and economi- 
cal was a typical Wilcolator achievement. 
Today Wilcolator temperature controls are 
used by more manufacturers of electric 
ranges than any other make. 

Because of the flexibility of the liquid 
type Wilcolator, and the many models 
available, Wilcolator is now applicable to 
nearly every type of electric appliance 
requiring temperature control. Write to- 
day for information on the Wilcolator best 


suited to your needs. 


WILCOLATOR 


The Wilcolator Company, Newark, N. J. 
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MAJOR EVENTS OF THE MONTH 





table appliances have increased the popularity of this 
form of entertainment and present both attractive and 
sunple table settings. A national program of adver- 
tising and publicity is being planned to bring this ac- 
tivity before the public. 

Manufacturers cooperating with Edison Electric In- 
stitute in Electric Buffet Entertaining Month are Amer- 
ican Electrical Heater, General Electric, Hamilton- 
Beach Division of Scovill Manufacturing, Landers, 
rary & Clark, Toastmaster Products Division of 
MeGraw Electric, Manning-Bowman, National Enam- 
eling & Stamping, Proctor & Schwartz Electric, Robe- 
son Rochester, Samson-United, Swartzbaugh Manu- 
facturing, Westinghouse Electric & Manufacturing and 
The Silex Company. 


FOR THE SAN FRANCISCO FAIR 


With the signing of a major contract by the General 
Electric Company, the electrical industry was assured 
of one of the largest and most interesting displays of 
the Golden Gate International Exposition to be held in 
San Francisco in 1939, The spectacular exhibit plan, 
which is one of the largest display contracts yet signed 
for the exposition, will bring the newest scientific mar- 
vels of General Electric’s “House of Magic’ to the 
Palace of Electricity and Communications. It is esti- 
mated 20,000,000 visitors will view this display. 


RADIO PROGRESSES BROADLY 


Prediction of record-breaking radio sales in 1937 has 


been made following a 2 


5 to 200 per cent increase in 
orders placed at radio shows and conventions through- 
out the country. 

As a forerunner of this anticipated sales peak, the 
1937 schedule of the Philadelphia Storage Battery 
Company calls for the production of 2,000,000 Philco 
home and automobile radio sets, augmenting the 1936 
figure by 200,000, according to President James M. 
Skinner. The new 1938 line contains 67 models in 18 
cabinet types, of which 11 are floor models, 6 table 
models and 2 chairside models. Innovations include 
inclined control panel, cone-centric tuning and the 
sealed back. 

Production at the Zenith Radio Corp. so far in the 
current fiscal year is 50 per cent ahead of the like 
period a year ago, declared E. F. McDonald, Jr., pres- 
ident of Zenith, and the company this year hopes to 
advance to first position in the radio industry from the 
standpoint of output, having assumed second place last 
year. 

To correct a recently publicized report to the effect 
that the Crosley Radio Corp. would from now on con- 
fine its activities to low priced models, Powel Crosley, 
Jr. stated that the company is making and will continue 
to make deluxe radio receivers in addition to the less 
expensive ones. 
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ACCURATE TIMING 


Where Accuracy Is Essential to the Control 
of Manufacturing, Processes, We Offer the 


MICROFLEX 


Trade Mark Registered 


Vernier-Micro- 
meter dial. 
Arranged to give 
1200 calibrations 
over the total time 
range. 


Pat. Nos. 1,383,533, 
1,460,707, 1,794,762, 
Patents Pending. 





Cat. No. HX10 
The MICROFLEX is a precision timer with 
almost unbelievable accuracy. Exact time ad- 
justments are easily and conveniently made on 
the Vernier-Micrometer dial. Each division is 
clearly marked. Available in the following 
ranges of timing: 


Minimum Maximum Accuracy Within 
2/10 second to 2 minutes 1,10 second 
2 seconds to 20 minutes 1 second 
12 seconds to 2 hours 6 seconds 
2 minutes to 20 hours 1 minute 


Bulletin No. 255 sent on request. 


EAGLE SIGNAL CORPORATION 
MOLINE ILLINOIS 


For railroad signals, radio receivers, tele- 

phone fuse blocks and similar applica- 

tions. A strong, dense porcelain with 

porosity as low as .25% absorption. Makers Also 
Can be surfaced to resist atmospheric of 


moisture entirely. THERMOLAIN 
e LAVOLAIN 
NU-BLAC 
and 
PORCE OMPANY COMMERCIAL 
TRENTON NEW JERSEY WHITE 





MAKERS OF ELECTRICAL PORCELAIN SINCE 1899 
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On guard—ready to save motor burnouts and 
damage to electrical equipment—Jefferson-Union 
Fuses by the millions have served the electrical 
industry since its earliest days. 


Precision craftsmanship, advanced engineering, 
in-built accuracy,—combined with simplicity and 
ruggedness have made Jefferson-Unions the first 
choice of experienced electrical men... . Write 
for Fuse Data Bulletin and handy chart for deter- 
mining proper fuse sizes. . .. JEFFERSON ELEC- 
TRIC COMPANY, Bellwood (Suburb of Chi- 
cago), Illinois. Canadian Factory: 535 College 
St., Toronto, Ont. 











In making this comparison, we are not belittling 
the milk bottle. Jena glass, for all its cost, would 
be useless in bottles. 


The point we make is that a material which 
has been prepared especially for its intended pur- 
pose is a better material. Especially is this true 
of electrical contacts. The silver contacts in the 
photograph were given identical life tests. The 
alloys were almost—not quite—the same. The 
smaller contact, the less expensive one, was 
successful. 


In addition to silver, Fansteel contacts are made 
of tungsten, molybdenum, platinum, and a num- 
ber of special alloys. When your contact problem 
is put before Fansteel engineers, you receive the 
benefit of an impartial study. And from all avail- 
able materials and combination of materials, the 
right contacts will be recommended. 


FANSTEEL 


METALLURGICAL CORPORATION 
NORTH CHICAGO, ILLINOIS 


TANTALUM . . . TUNGSTEN MOLYBDENUM 
ACID PROOF EQUIPMENT . TANTALUM CARBIDE 
ABRASION RESISTING ALLOYS. . COLUMBIUM 














MAJOR EVENTS OF THE MONTH 















APPLIANCE SALES SWING UPWARD 


Refrigerators. Domestic sales of household refriger- 
ators to distributors and dealers totalled 249,042 units 
valued at $21,098,696 for the month of June, while 
216,008 units with a valuation of $17,323,013 were 
sold in June, 1936, according to the National Electrical 
Manufacturers Association. This is a gain of 22 per 
cent. In the first six months of 1937, sales amounted 
to 1,586,449 compared with 1,311,820 units in the same 
period last vear, a gain of 21 per cent. 

Washers. Household) washer shipments in June 
totalled 143,073 and for the first half-year amounted 
to 949,328, an increase of 10.2 per cent over the 1936 
period, as announced by the American Washing Ma- 
chine Manufacturers Association. 

Ironers shipped in June totaled 14,755 compared 
with the June, 1936, figure of 11,216. The ironer half- 
year total was 94,696 while 88,044 were shipped in the 
first six months of 1936. A gain of 19 per cent. 
Air Conditioning Systems and Equipment. 
Value of orders booked during June amounted to $7,- 
440,019 as compared with $4,555,757 for June, 1936 
The six months’ total this year, up 82 per cent, accord- 
ing to the Department of Commerce was $38,860,646 
while for the corresponding period of last vear orders 
were valued at $21,259,420. 

Oil Burners. Total shipments of oil burners 
amounted to 14,724 in June, 1937, as compared with 
14,699 last June. The 1937 half-year figure was 77,342 
and for the like 1936 period 61,252 units were shipped, 
the Department of Commerce reports. 

Mechanical Stokers. Factory sales of stokers re- 
ported to the Department of Commerce for the month 
of June amounted to 8,717 while 4,956 were sold during 
June, 1936. This gives a spectacular improvement of 
75 per cent. 

Electric Fans. Sales this season set a new record 
and have exceeded 1929 volume by 5 to 10 per cent. 
manufacturers recently reported. Figures during the 
month of July went up sharply and have remained 
above normal since then, it was said. 


MARCONI, FATHER OF RADIO, DIES 

World renowned for his invention of wireless teleg- 
raphy, and pioneering scientist in other fields, Gugli- 
elmo Marconi died recently at his home in Rome at the 
age of 63. 

Convinced that a system of telegraphy through space 
could be provided by means of electromagnetic waves. 
Marconi was the first to devise practical means by 
which these waves could procure a new method of com- 
munication. 


ELECTROMASTER TO NASH-KELVINATOR 
Nash-Kelvinator Corporation has acquired the con- 
trolling interest in Electromaster, Inc., makers of elec- 
tric ranges and water heaters since 1929. 
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MACHINE TOOL ORDERS DECLINE 


A drop in machine tool orders for the third consecutive 
month is the result of a lightened domestic demand and 
the usual slack period due to seasonal factors. Owing 
to this decline backlog of some of the machine tool 
builders has decreased to the point where they can make 
deliveries on a six to eight week basis, although others 
still cannot fill orders short of four to six months. 

The price situation is firm with the industry trying 
to avoid increases because of the possible restrictive 
effect on demand both here and abroad. 


LAMP EFFICIENCY IS INCREASED 

Due to progressive development, the light output of 
the household type Mazda lamp has risen in the last 
decade. The 24 per cent increase in lumens output of 
a “1937 model” 60-watt lamp with 828 lumens as com- 
pared with the 1927 60-watt lamp of 666 lumens is 
an example cited by Westinghouse Electric & Mfg. Co. 
But for the advent of the inside frosted bulb the out- 
ward appearance of the two lamps has been little 
changed but developments, materials, design and manu- 
facturing precision and improvements in the methods 
of coiling the filament and filling the lamp with gas 
have been responsible factors in the wide difference 
between them. 


TO PUSH WATER HEATER SALES 

In accordance with the cooperative efforts of the Na- 
tional [Electrical Manufacturers Association and the 
Edison Electric Institute to promote the sale of elec- 
tric water heaters, prize awards for sales efforts have 
been established. As announced by K. M. Robinson, 
president of the Idaho Power Co. and chairman of the 
National Electric Water Heating Council. a_ silver 
trophy and $1,000 will be awarded to the operating 
electric utility company which makes the greatest con- 
tribution during 1937 to the promotion of water heat- 
Ing equipment. Actively supporting the movement and 
represented on the council are A. H. Jaeger, Edison 
General Electric Appliance; S. D. Maham, Westing- 
house Electric & Mfg.: J. R. Lavelle. John Wood Mfg 


and Bruce Fleming of the Nema headquarters staff. 


A. B. SEE MERGES WITH WESTINGHOUSE 

Sale of the A. B. See Elevator Company to Westing- 
house Electric and Manufacturing Company has been 
ratihed by shareholders of the former organization. 


KITCHEN MODERNIZATION ADVANCES 

According to a report from the National Kitchen 
Modernizing Bureau, a total of 25,647 home kitchens 
were electrically modernized by customers of 53 utility 
companies, representing all sections of the United 
States, during the vear 1936. Installation of electric 
ranges and refrigerators took place in 15,784 kitchens 
while in the remaining 9,863 kitchens, electric water 
heaters were installed in addition to the latter two 
domestic appliances. 
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With this NEW /ow-cost printer 


SIMPLE e COMPACT e CONTINUOUS 
is @ So compact that it can be placed 
on a desk top, this new Model 3 Bruning 
Printer exposes BW (black and white 
Prints or blue prints up to and includ- 
ing 42 inches in width. Plugs into an 
ordinary light socket—built for 110 


A.C. or 110 D.C. 


ELIMINATES CUMBERSOME EQUIPMENT 
@ Used with any one of Bruning’s BW 
Developing Machines, the Model 3 
Printer provides a complete BW ex- 


+ 


posing and developing unit. You can 
eliminate cumbersome equipment—for 
BW Prints require no washing or drying 
...no space-wasting tanks and dryers. 


MODERATE PRICE e LASTING VALUE 
3 Moderately priced ($295 for LILO 
A.C., or LLO D.C.), the Model 3 BW 


Printer will bring new efficiency to your 





print room whether you use it for ex- 
posing BW Prints or blue prints. Mail 
the coupon for full details about the 
Model 3 Printer. and about Bruning 


BW Developing Machines. 


BRUNING Sinee 1897 


New York Chicago Boston Detroit Houston St. Louis Newark 
LosAngeles Kansas City Milwaukee Pittsburgh San Francisco 





CHARLES BRUNING CO., INC.. 102 Reade St.. New York. N.Y. 835 


Gentlemen: Please send me details about the Model 3 BW Printer and 
Bruning BW Developing Machines 


Vaume 


Company 


Address 


City 











































Whats New in Electrical Patents 


A complete listing of recent electrical pat- 
ents arranged for ready reference accord- 
ing to 21 product groups. The alphabet- 
ical list on the last page offers a guide to 
those corporate patentees connected with 
the preceding listing by product groups. 
Individuals, as patentees, are not included. 





Copies of patents mentioned may be 
obtained by sending 15 cents for each 


service for the coverage of patent 
subjects are invited to state their require- 
copy wanted to the Editor, ELECTRICAL ments. ELECTRICAL MANUFACTUR- 
MANUFACTURING, 9232 Madison ING is able to offer a supplementary 
Avenue, New York City. Additional and individualized coverage of this 
numbers, over five, are ten cents a copy. nature at a cost depending upon the 


Those readers seeking a more specialized service rendered. Address the Editor. 
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Line Support. 

3-7. (2,087,303) Insulated Cor 
ductor. 

B-8 (2,087,384) Cable Connector 

B-9 (2,087,915) Static Neutral 
izing Device. 

B-10 (2,088,105) Distribution 

B-11 (2,088,106) Making Bus 
Duct. 

B-12 (2,088,176) 
Covering Wire. 

B-13 (2,088,218) Fitting. 

B-14 (2,088,422) Forming Car- 
bon Electrodes. 

B-15 (2,088,433) Fog and Dust 
Insulator. 

B-16 (2,088,446) Producing Cov 
ered Wire. 

B-17 (2,088,502) 
Bushing for Apparatus 

B-18 (Reissue 20,436) Bus Buct. 


Means for 


Insulating 


(C) Batteries 


C-1 (2,085,724) Mechanism for 
Storage Battery Containers. 

C-2 (2,086,048) Battery Ter 
minal Clamp. 

C-3 (2,088,233) Positive Elec- 
trode for Galvanic Cells. 

C-4 (2,088,307) Dry Cell, Core. 

C-5 (2,088,543) Vent Plug 


(D) Control and Regulator 
Units 


D-1 (2,085,838) 
denser. 


“ESCO” 


Variable Con- 


D-21 (2,087,408) Paper Conden- 
ser. 

D-22 (2,087,736) 
struction. ; 

D-23 (2,087,809) Manufacture of 
Condensers. 

1D-24 (2,087,895) Magnet Con- 
struction for Contactors. 

D-25 (2,087,902) Condenser. 

D-26 (2,087,906) Transtormer 
Core Clamping. 

D-27 (2,088,135 
Indicating Device. 

D-28 (2,088,160) 
trol. 

D-29 (2,088,163) Control Device. 

D-30 (2,088,217) Temperature 
Regulator. 

D-31 (2,088,420) Thermal Re- 
lease Device. 

D-32 (2,088,443) 
Switch. 

D-33 (2,088,499) Timing Mech- 
anism for Appliances 


Resistor Con- 


9) Speed Limit 


Brooder Con- 


Thermal 


(E) Circuits, Systems, Apparatus 


E-1 (2,085,743) 
trolled Generator 

E-2 (2,085,801) Pneumatic Tele- 
graph Device. 

E-3 (2,085,855) Automatic Con- 
trol. 

E-4 (2,085,856) 
trol. 

E-5 (2,085,881) Remotely Con- 
trolled Chemical Compound Formu- 
lator. 

E-6 (2,085,910) Perforating Ap- 


Crystal Con- 


Automatic Con- 


Wheatstone Telegraph Signals. 

E-24 (2,086,444) For Transmit 
ting Indications to a Distance. 
E-25 (2,086,465) Automatic V: 
ume Control. 

E-26 (2,086,482) Control for Ai: 
Conditioning. 

E-27 (2,086,540) 
cuit. 

E-28 (2,086,566) Static Limiting 
Device. 

E-29 (2,086,594) Motor Contro 

E-30 (2,086,597) Wave Filter. 

E-31 (2,086,603) Neutralizing 
System. 

E-32 (2,086,608) Combustion De- 
vice. 

E-33 (2,086,614) Current Con- 
verter. 

E-34 (2,086,627) Typographical 
Composing Machine. 

E-35 (2,086,638) 
Telegraph Repeater. 

E-36 (2,086,679) Telegraph Sys- 
tem. 

E-37 (2,086,715) 

E-38 (2,086,823) 
Fuel Burners. 

E-39 (2,086,855) 
verting System. 

E-40 (2,086,869) 
trol. 

E-41 M (2,086,892) 
Monitoring Device. 

E-42 (2,086,899) Keying System 

E-43 (2,086,904) Frequency 
Multiplier. 

E-44 (2,086,910) Voltage Regu 
lator. 

E-45 (2,086,913) 
Apparatus. 





Impulse Ci 


Regenerative 


Time Control. 
Control for 


Valve Con 
Remote Con- 


Frequency 


Transmitting 


All the advantages of built-in construction. 


A large variety of designs al- 


ready developed and available. 


cator. 

E-61 (2,087,674) Tape Trans- 
lator. 

E-62 (2,087,683) Image Dissec- 
tor. 

E-63 (2,087,782) Adjustable 
Speed Control. 

E-64 (2,087,949) Attenuator. 

E-65 (2,087,950) Attenuator. 

E-66 (2,088,034) Amplifying Ar 
rangement Comprising Tunable 
Circuits. 

E-67 (2,088,059) For Modulat- 
ing Amplitude of Waves. 

E-68 (2,088,061) Amplifying 
Circuit. 

E-69 (2,088,071) 
tem. 

E-70 (2,088,168) Detector Am 
plifier Circuit. 

E-71 (2,088,169) 
Controlled Brake. 

E-72 (2,088,170) Magnetic Brake 
Control. 

E-73 (2,088,174) Valve Operat- 
ing Mechanism. 

E-74 (2,088,198) Electrical Sys- 


Heating Sys- 


Retardation 


E-75 (2,088,206) 
Gain Control. 

E-76 (2,088,210) Interstation 
Noise Suppressor Circuits. 

E-77 (2,088,212) Elevator Con 
trol. 

E-78 (2,088,230) Automatic Vol 
ume Control Circuit. 

E-79 (2,088,271) Devices for Re- 
ducing Internal Meter Friction 

E-80 (2,088,409) Translating 
Circuits, 


Automatic 


CUSTOM-BUILT FLANGE MOUNTED MOTORS 


Quick and intelligent service in 


designing new mountings. 





We design to fit your machines. 







Send us your problems. 


ELECTRIC SPECIALTY CO. 


213 SOUTH STREET 
STAMFORD, CONN. 
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Announcing a new. complete catalog 
on Insulating Varnishes and Compounds 


A new and complete catalog describing the DOLPH 
line of Insulating Varnishes and Compounds is to be 
released this month. This new book not only lists all 
the standard DOLPH Insulating Varnishes and Com- 
n pounds but also provides a great deal of information 
: that will make the selection of the correct grade for 
_ any particular job an easier task. This new catalog will 
re be available to engineers and others interested in the 


ys use and application of insulating varnishes and com- INSULATING 
rn pounds. VARNISHES 
etic 


: JOHN C. DOLPH CO. 


ans- 


ai Insulation Specialists 


aie 168 Emmett Street « « Newark, N. J. 
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i yo a Ne | MOTORIZED SPEED REDUCERS 


rake A PRECISION BUILT LINE OF 

_— 16 DIFFERENT TYPES 

Sy OF MOTORIZED SPEED REDUCERS 
atic 120th to 5 H. P. 

c Ve 


Illustrating RW-4 FLANGE MOUNTING REDUCER 
The diversity of the Janette custom built line of 
motorized speed reducers enables us to supply a 
machine for almost any purpose. Let our engineers 
help in selecting the right type for your application. 


ROTARY CONVERTERS - BLOWER WHEELS - MOTOR GENERATORS 


Janette 
556-558 West Monroe Street Chicago. Ill. U.S.A. 


BOSTON - NEW YORK - PHILADELPHIA - CLEVELAND - MILWAUKEE - LOS ANGELES 
DETROIT - SEATTLE 
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have 


KANTHAL FURNACE elements which 


been cold coiled and corrugated. 


KANTHAL IS DUCTILE 


It may be formed into spirals or corrugated 
elements similarly to nickel-chromium and other 
common resistance metals. This feature with its 
higher resistivity, lighter weight and greater 
resistance to corrosive gases makes it desirable for 
those seeking this unusual combination in heating 
element. 


Write for list of proven applications in your field. 


The C. 0. JELLIFF Mig. Corp. 


SOUTHPORT, CONN. 





A high grade fibre board for electrical insulation. 
A material of quality possessing high tensile and 
dielectric strength. Used by many of the leading 
manufacturers of electrical equipment. 





gnsit® 


An extremely hard board of superior quality which 
can be used in place of more expensive types of 
insulating materials. 


Pulp Products Department 


WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue, New York, N.Y. 35 E. Wacker Drive, Chicago, Ill. 








LATEST ELECTRICAL PATENTS ~ 





E-81 (2,088,41¢ Photoelectric 
Relay 

K-82 (2,088,436) Vapor Rectify 
ng System 

E-83 (2,088,439) Impedance 





Regulating System. 


E-84 (2,088,454) Radi n Elim 
ination 

E-85 (2,088,459) Protecting Svs 
tem and Apparatus 

E-86 (2,088,461) Frequet 
Stabilizing Circuit 

E-87 (2,088,466) Light Sensitive 
System 

E-88 (2,088,473) — Slitte ( 

llet 

es (2.088.474) Transl 
Apparatus 

E-90 (2,088,483) Cont: Syste 
for Vapor Convertet 

E-91 (2,088,494) Grid Glow Tube 
Cit s 


> 


K-92 (Reissue 20,442) Automati 
Control for Audion Amplifier 

K-93 ( Reissue Negative 
Nesistance, 


446) 


(F) Testing, Measuring and 


Instruments 
F-1 (2,085,751 Jewel Bearing 
for Meters : 
F-2 (2,085,849) Dime Keep ng 
and Indicating Apparatu 
F-3 (2,086,391) Apparatus 


riming Balances 


F-4 (2,086,495) Meter Conne 
tion Appliance 

F-5 (2,086,546) Oscillograph 

F-6 (2,086,615) High Frequency 
W: € Meter. 

-7 (2,086,683) Gas Tube Cir 
cuits f Measuring Short-Lived 
Impulses 

F-8 086,737) Measuring 
Method 

I (2,086,769) Galva ete 
Mi i! 

I-10 (2,086,964) (¢ ret Meas 
uring 

F-] 2,08¢ 5) Meas ne De 
Vice 

I (2,087 ( n g Svs 
te 


F-13 (2,087,120) 


Making Weat 


ering Corrections in Seismic Su 


k 14 (2,087,150) Thermometer 

F-15 (2,087,386) Brake Indica 
tor 

I-16 (2,087,534) Apparatus tor 


Determining 
ing Bodies 
F-17 (2,087,667) Cor 


F-18 (2,087,702) 


Unbalance ot Ro at 
nputer 
Means for Re 


cording Terrestrial Waves 


I-19 (2,087,783) For testing 
Insulation 
F-20 (2,087,860) Automati 


Counter 


F-2]1 (2.087.987) 


Maximum De 


mand Watt-Hour Meter Seal and 
Reset Device 

F-22 (2,088,411) Contact \s 
sembly 
_ F-23 (2,088,445) Circuit Breaker 
Pesting 


F-24 (2,088,478) Split-Cycle Tin 
ing Device. 


F-25 (2,088,480) Meter Base 

F-26 (2,088,495) Discharge A 
paratus. 

(G) Electronics, Tubes 

G-1 (2,085,843) Current Rectifier 
Construction 

G-2 (2,086,057) Grid Controlled 
Discharge Tube. 

G-3 (2,086,271) Electron Dis 
charge Device. 

G-4 (2,086,578) Electron Dis 
charge Device 

G-5 (2,086,579) Electron Dis 
charge Device. 

G-6 (2,086,718) Electron Tube 

G-7 (2,086,791) Composite Filter 


for Photoelectric Cells 


G-8 (2,087,252) Ultra-High Fre- 
quency Tube 
G-9 (2,087,280) Cathode Ray 
Tube. . 
G-10 (2,087,307) Mount — for 
Election Discharge Devices 
G-11 (2,087,327) Electron Dis 
| charge Device 
(-1 (2,087,784) Socket. 
| G-13 (2,088,071) Photoelectric 
Tube 


ELECTRICAL MANUFACTURING 























































(,-14 (2,088,235) Ele 
lube 
G-15 (2,088,249) Gaseous Re 
fier 
G-16 (2,088,317) Discharge 1] 
Testing and Measuring Cir 
G-17) (2.088,322) Socket 
G-18 (2,088,419) Cathode 
Pube. 
G-19 (2,088,493) Cat le R 
Tube. 
(H) Radio, Television, Wireless 
Hi-1] (2,085,791 Ilet 
Beat Signal Limite: 
H-2 (2,085,798) Radi Svysier 
tor Locating Objects 
H-3 (2,085,928) Automatic \ 
me Control for Radio Receiv 
I1-4 2,086,195) Radio Receis ng 
System, 

H-5 (2,086,229) Radio Rece vir 
System. ‘ 
H-6 (2,086,331) Radio Receive 
H-7 (2,086,342) High Freque: 

Couph g. 
H-&8 (2,086,382) Television Re 
ceiving .\pparatus 
9 (2,086,423) Reception of 


Ultra-Short Waves. 


H-10 (2,086,595) Wave Trans 


lating 

H-11 (2,086,742) Radio Receiy 
ing 

H-12 (2,086,833 lelevisior 

H-13 (2,086,905) Radio Tran: 
mutter 

H-14 (2.086.919) Oscillator Fre 
quency Regulation. 

H-15 (2,086,961) Wireless Trans 


mission of Sound Films 
H1-16 (2,086,976) Antenna Svs 


tem 
H-17 (2,087,073) Radio Receiver 
H-18 (2,087,288) Radio Re 


ing System. 
HL-19 (2.087.448) Time Contr 


led Selector 






H-20 (2,088,043) Suy heterox € 
Receiver. 
H-21 (2,088,172) Scale for Ra 
r 
Apparatus 
H-22 (2.088.178 Receiver (Gai 
Control Circuit } 
H-23 (2,088,179) Automatic 
Volume Control Circuits | 
H-24 (2,088,194) Radio Receiv 
ing System ; 
H-25 (2,088,203) Radio Receiy | 
ing Systen | 
H-26 (2,088,229) Automatic 
Fidelity Control Circut 
H-27 (2,088,231) Amplifier Gair 
Control 
H-28 (2,088,355) Testing Device. 
H-29 (2,088,432) Frequency 
Converter Cire 
H-30 (Desigt 15,234 Rad 
Cabinet and Lamp 


(1) Motive Power, Magnets 
I-1 (2,085,745) Variable Speed, 
Variable Torque Clutch 

1-2) (2,086,164) Electromagneti 
Chuck 

1-3 (2,086,931) Speed Reduction 
and Motion Translating Mechanism 

I-4 (2,087,034) Electromagnet 
Fishing Tool 
5 2,087,406) 


x Dynamo Ma 
chine 
1-6 (2,087,724) Carbon Brush. 
1-7 (2,088,004) Motor Governor. 
I-8 (2,088,115) Reaction Motor 


(J) Lighting, Lamps, Fixtures 
J-1 (2,085,887) 
Indicating Device. 
J-2 (2,086,108) 
1-3) (2,086,161) 


Illuminated Dial 
Retlector 


Miner’s Lamp 


Light Bulb 
; Apparatus 
Operating Luminous Tubes 
J-6 (2,086,958) Decorative Illum- 
inated Device. 
J-7 (2,087,163) Lamp Socket 
J-8 (2,087,239) Lighting and .\ir 
Conditioning Device. 


4 (2.086.192) 


(2,086,668) 


1-9 (2,087,240) Lighting and Air 
Conditioning Device : ( 

J-10 (2,087,460) Flashlight | 
Switch. 

J-11 (2,087,735) Gaseous Dis ; 
charge Lamp Device 













an INCLINED PLANE A 
WILL INDUCE MOTION o% 


+. 





geen ee 


ELIMINATE 
FRICTION 


@ Clumsy mechanical contriv- 
ances of primitive origin have lit- 
tle place in modern industrial 
engineering. Today GUARDIAN 
ELECTRIC RELAYS are replacing 
intricate and costly contrivances 
in countless instances where it is 
desired to induce motion, to delay 
Ze , action, to increase or decrease 
9 force. RELAYS by GUARDIAN 
eliminate friction, make machinery 
Model illustrated is Series more efficient, reduce power 
110 AC-DC Relay. Many requirements, increase delivered 
power and speed. 
ie If you are not already using 
plication. Also stepping = Guardian Relays, WRITE toda 
switches, electric counters, for informative new book, RELAY 
Fre solenoids,mercury switches, by GUARDIAN. It's yours without 
etc.Write for catalog today. cost, or obligation. 


Z GUARDIAN aaa 


other types for every ap- 


1627 Be 2 ee Chicago e Ililinois 





juction 
lanisn 


neti The Chicago Flexible Shaft Company’s 
Electric ‘‘Clipmaster’’ parts, are molded 
of impact Bakelite, to provide extra 
strength, lightness, and electrical and 


Ma 





us! 





i ELECTRO-MECHANICAL 
- PARTS OF 
= MOLDED PLASTICS 
Lae 
a 


vernor. heat insulating qualities. The motor 
Motor housing proper, which also serves as the 

handle, is always cool, comfortable and 
ctures safe. Absolute accuracy and uniformity 





ed Dial of all molded parts were required to per- 
mit complete interchangeability and easy 


assembly. g 9 


This exacting molding job is only one of many 
= which Chicago Flexible Shaft Company have en 
) . trusted to this organization. Like many other 
nationally known firms, they have found here intelligent apprecia 
lun tion of their problems, plus the necessary design and production facil 
ws ities to give them exactly what they want when they want it 


a Perhaps we can assist you in the solution of your problems. 
snd Ait You are invited to consult us without obligation. 


oe CHICAGO MOLDED PRODUCTS 


CORPORATION 








Dis 2144 Walnut Street Chicago, Hl. 
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5 to 6 minutes 


to wind a stick of 28 controller coils like this 


on the new Duo-Matic 


One of the larger manufacturers of electric con- 
trollers is using the ‘‘Duo-Matic’’— Universal’s 
new coil winder—to turn out small coils containing 
1050 turns of No. 31 enameled wire. Winding 28 
coils at a time, a stick is completed in five or six 
minutes, giving an hourly rate of 250 to 300 coils 
at 85°, operator efficiency. 


The ‘‘Duo-Matic’’: Automatic paper inser- 
tion. Machine set-up time reduced to a minimum. 
Rapid change-over. No paper crinkling. Auto- 
matic stop for wire breaks. Space-winding and 
mid-tap attachments. 


Address P. O. Box 1605 for new pamphlet. 


UNIVERSHES>< WINDING COMPANY 


~ PROVEBDERECE 


CE Sele) a 


Just off the press— complete, ac- 
curate, informative, practical. 


All about Permanent Magnet 


Steels and Castings. Design Prin- 
ciples — materials — physical and 
magnetic properties— facts every 
electrical engineer needs. 


WRITE FOR A COPY TODAY! 





OP SERMAN ENT MAGNET STEELS 


Osi Gs NICK SL SME SLS 


Including INVAR type, minimum coefficient alloys 
OSM Gsl SPEED & CARSON TOOL STSsbhs 
@HlSAT RESISTING & STAINLESS STSSLS 


@SPECIAL ANALYSIS STEELS 


IMONDS STEEL 





SIMONDS SAW & STEEL CO., LOCKPORT, N. Y. 





















































Pioneer Molders 
to the 


Electrical 
Industry 


Ue mil \\. SERVICE 
ANKE) 


Covering complete line of COLD MOLDED 


high heat resisting insulation 


PHENOLICS UREAS 
CELLULOSE ACETATE 


American Insulator 
Corporation 


New Freedom, Pa. 


























Air and Liquid 
Temperatures 
" — Accurately 
Controlled 


Dials are now fur- 
nished with this 
“Diamond H"’ Ther- 
mostat covering tem- 
perature ranges from 
70 to 550 degrees. 
For Ovens, Hot 
Water, grease and 
fry kettles, plating 
tanks, pre-heaters for 
commercial oil burn- 
ers, automatic fry kettles, there is a tem- 
perature range dial for each purpose. 
Accurately controlled temperatures mean 
uniform production, less spoilage and 
these ‘Diamond H"’ Thermostats provide 
this. They can be installed as part of 
equipment or in a nearby convenient 
Put your control place. They are easily calibrated at the 
problem up to us. knob and will give long and satisfactory 
wie ow service. 


The HART MFG. CO. Hartford, Ct. 


LATEST ELECTRICAL PATENTS 





J-12 (2,087,743) Gasecus Dis 
charge Device. 

J-13 (2,087,745) Lamp Unit 

J-14 (2,087,747) Thermionic Dis- 
charge Device. 

J-15 (2,087,748) Gaseous Dis- 


J-16 (2,087,749) Lamp Shade. 

17 | 7.750) Lamp Shade 

18 (2,087,753) Discharge Lamp 
19 (2,087,754) Discharge Lamp. 
0 (2,087,759) Gaseous Dis 


J-21 (2,087,762) Glass Compos1 





tion fe Discharge De 
vices 

J-22 (2.087.812) Portable Lamp 
Bracket 

}-23 (2,087,845) Gaseous Dis 


charge Device 
1-24 (2,088,545) Discharge Lamp 
1-25 (2,088,559) Miniature Lamp 


Bulb Seat and Socket Combination 


J-26 (Design 105,246) Wall 
Lamp. 

J-27. (Design 105,247) Wall 
Lam 


1-28 (Design 105,288) Showcase 
Light Projector 

J-29 (Design 105,296) Lamp 
Base 

J-30 (Design 
Lamp and Desk Unit 

J-31 (Design 105,327) Side Wall 
Lighting Fixture 

J-32) (Design 105,435) Light 
Fixture for Liquid Dispensing Ap 
paratus 

J-33 (Design 105,452) Indirect 
Lighting Fixture 


1 


105.32 


6) Combined 


(K) Heating, Refrigeration 
K-1 (2,085.772) Heater 


K-2. (2,085,867) Refrigerating 
Apoaratus. 
K-3 (2,085,868) Refrigerating 


Apnaratus 
K-4 (2.085.994) Control for Me 
chanical Refrigerators 


K-5 (2,086,148) Electrode Holder 
Clamp 
K-6 (2,086,622) Refrigerating 


Apparatus 

K-7 (2,086,866) Vulcanizing De 
vice 

K-8 (1,086,966) Heat Regulator. 

K-9 (2,087,050) Cooking Ma 
chine 

K-10 (2,087,214 
Ventilating Svstem 

K-11 (2,087,573) 
Heater, 

K-12 (2.088.490) Power Trans 
lating Device 

K-13 (Design 
tion Heater and Air Cooling Cabi 
net 


(L) Household and Portable 
Appliances 


) Heating and 


Resistance and 


105.266) Combina- 


L-1 (2,086,102) Support for Sol- 
dering Irons 

L-2 (2,086,124) Suction Nozzle. 

L-3 (2,086,357) Seal for Coffee 
Makers. 

L-4 (2,086,362) Refrigeration 
Assembly. 

L-5 (2.086.390) Clock. 
L-6 (2,086,477) Baking Machine. 
L-7 (2,086,527) Blasting Initia- 


L-8 (2,086,530) Blasting Initia- 


L-9 (2,086,531) Blasting Initia- 
tor. 

L-10 (2,086,532) Blasting Initia- 
tor. 

L-11 (2,086,533) Ignition Com- 
position. 

L-12 (2,086,548) Initiator. 

L-13 (2,086,596) Refrigerating 
Apparatus. 

L-14 (2,086,658) Can Opening 
and Mixing Machine. 

L-15 (2,086,817) Food Mixer and 
Fruit Juicer. 

L-16 (2,686,858) Liquid Mixer. 

L-17 (2,086,917) Shoe Refitting 
Machine. 

L-18 (2,086,987) Sprayer 

L-19 (2,087,018) Reciprocating 
Hand Tool. 

L-20 (2,087,075) Dust Dampen 
er for Vacuum Cleaners. 

L-21 (2,087,257) Refrigerator 
Cabinet. 


L-22 (2,087,436) Air Treating 
Apparatus. 
-23 (2,087,447) Ironing Ma- 
chine Mechanism 
L-24 (2,087,571) Laundry Ma- 
chine 
L.-25 (2,087,818) Lighter. 
L-26 (2,088,236) Portable Vac. 
uum Cleaner. 
L-27 (2,088,330) Sanding and 
Polishing Machine. 
28 (2,088,350) Power-Unit for 
Fastener-Applying Devices. 
9 =(2,088,477) Temperature 


L-30 (2,088,482) Vacuum Clean. 


L-31 (2,088,551) Mechanical 
Clothes Washer. 

L-32 (Design 105,215) Back 
Guard and Lamp Shade for Ranges. 

L-33 (Design 105,228) Washing 
Machine Cabinet. 

L-34 (Design 105,260) Air Pro- 
peller for Fans. 

L-35 (Design 105,354) Toaster. 

L-36 (Design 105,359) Toaster. 

L-37. (Design 105,398) Bread 
Toaster. 

L-38 (Design 105,458) Power 
Unit Housing and Meat Chopper. 


(M) Business Machines 


M-1 (2,087,324) Printing De. 
vice 

M-2 (2,088,408) Multiplying 
Machine with Improved Checking 
Means. 


(N) Automotive Equipment 


N-1 (2,085,734) 
starter. 

N-2 (2,085,763) Transmission 
System and Controls 

N-3 (2,085,817) Circuit Breaker 
for Spark Distributors 

N-4 (2,085,818) Attachment for 
Internal Combustion Engines. 

N-5 (2,085,920) Device for indi- 
cating Lubrication for Automobiles. 

N-6 (2,086,099) Charging and 
Switching Device for Internal Com- 
bustion Engines. 

N-7 (2,086,264) Circuit Con- 
troller. 

N-8 (2,086,334) Head Lamp with 
Lens Retaining Bar. 

N-9 (2,086,345) Fender Lamp. 

N-10 (2,086,522) Burnproof Dis- 
tributor Head. 

N-11 (2,086,524) Vehicular II- 
luminating. 

N-12 (2,086,576) Clutch Control 
Mechanism. 

N-13 (2.086.587) Tool for Re- 
moving and Applying Spark Plugs. 

N-14 (2,086,693) Ignition-Con- 
trol Device. 

N-15 (2,086,752( Switch. 

N-16 (2.086.865) Automatiic 
Headlight Control. 

N-17 (2,086,959) Vehicle Signal- 
ing System. 

N-18 (2,087,298) Automobile 
Headlight. 

N-19 (2,087,339) Ignition Ap- 
paratus, 

N-20 (2,087,387) Clutch Control 
Mechanism. ; 

N-21 (2,087,598) Device for 
Testing Internal Combustion En- 
gines 

N-22 (2,087,795) Vehicle Light- 
ing System. 


Automatic 


N-23 (2,087,920) Liquidproof 
Joint. ; 

N-24 (2,087,935) Switch. ; 

N-25 (2,087,982) | Automobile 
Lock. ; 

N-26 (2,088,370) Automobile 
Signal. 


N-27 (2,088,384) Ignition Ap- 
paratus. 

N-28 (Design 105,264) Automo- 
bile Signal. 

N-29 (Design 105,302) Handle 
for Automobile Spotlight. 


(O) Railway 


O-1 (2,085,871) Magnetic Track 


Brake. ; 

O-2 (2,085,872) Magnetic Track 
Brake. P 

O-3 (2,085,873) Magnetic Track 


Brake. 


ELECTRICAL MANUFACTURING 
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a dependable source of spring parts: 


+ 


_ROMPT, CERTAIN ACTION IN TOOLING UP 
DELIVERIES TO MEET YOUR PRODUCTION 


Soe 
a= UNIFORM QUALITY FROM START TO FINISH 





“QNE SOURCE OF SUPPLY FOR MANY PRODUCTS 


3x- EFFICIENT PLANNING FOR GREATEST ECONOMY 


Controlled quality from steel to finished part is 

Barnes’ answer to the day’s demand for production and 
still more production. A modern steel mill owned and 
operated by Barnes is capable of producing stock for almost 
any requirement, every day, Large amounts are always on 


feand for quick conversion into the kind of spring you need. 


The W silane Barnes Company . BRISTOL, CONNECTICUT 


SPRINGMARKERS FOR 














MORE THAN THREE QUARTERS A riwi 


SHADED-POLE 
INDUCTION TYPE 
A. C. MOTORS 


featuring 


UNUSUALLY HIGH 
STARTING TORQUE 


Four general types available: 
Two-Pole, Four-Pole, Geared- 
Head (shown above), and 
Reversing (shown at right). 
Power ratings range from 
0002 to .008 horsepower. 
Starting torque ratings range 
from .015 to 8.50 pound- 
inches. These motors are 
Precision-made, powerful, 
rugged, and reliable. Self- 
Starting. A.C. only. Send 
for complete set of Data 
Sheets. Barber-Colman 
Company, Rockford, Illinois. 


by BARBER-COLMAN 


SEPTEMBER 1037 





(Curling Irons 
earviksuss 


and Wire 


Don't get the idea that we think 
sailors are sissies, or that they should 
go in for beautiful curly locks. What 
we want to get across is the fact that 
curling irons and battieships are 
wired with asbestos insulated wire 
because it has the only insulation 
capable of withstanding extreme 


heat without deteriorating. 


That's why manufacturers of the 
products listed below, and many 
others, are wiring dependability into 
their productions by using Rockbestos 
asbestos insulated, heat resisting 


wires, cables, and cords. 


Electric Ranges 
Waftle lrons 

Mine Locomotives 
Motors 

Hair Wavers 
Electric Cranes 
Lighting Fixtures 
Switchboards 
Cookers 

Heating Paas 
Rheostats 

Radios 

Signal Devices 
Temperature Controls 
Elevators 

Merchant Vessels 


Ranging from fine magnet wire 
to 2,500,000 C.M. Cable, every 
wire in the Rockbestos line has 
the same inherent resistance to 
heat as the A.V.C. Shipboard 
Cable illustrated Perhaps we 
can recommend one that will 
improve your product. 


Rockbestos Products Corporation, 
719 Nicoll St. 


New Haven, Conn. 


4{/so refer toElectrical World Buyer's Ref 


erence Number of Dec 34. Part 





ROCKBESTOS 


the wire with permanent insulation 












































































LATEST ELECTRICAL PATENTS 





0.4 OS5.886) Railway Trat Q.8 087.135) Sound Record 


\ ad- 
fic Control ing and weproducing Apparatus 
()-5 085.930) For Control of QO-9 (2,087,366) Electrodynamic 
Highway Crossing Signals Recording and Reproducing Driy 
)-6 (2,085,931) For Control of ing Unit 
Highway Crossing Signals O-10) (2,087,581) Sound Motion 
yj QO-7 (2,085,932) For Control « Picture Film and System for P; 
7 Highway Cre ssing Signals. ducing ‘ 
| — = O-8 (2,086,175) Magnetic Brake O-11 (2,087 862) Controlling 
oa 3 Sia! ; > 
en mn ) (2,086,117 ¢ Magnetic Brake Operation of Phonograpus 
ean — ()-1¢4 O&86.177) Magnet Brak ()-12 (2.088.047) 8S 1 Unit 
y (CZ, bss agnetic rake J-1e “> ’ / poo nit’ tor 
La - : : oa ; ’ ; 
| O-11 (2,086,320) Air Brake Cor Electromagnetic Talking Mach’nes 
tr O-13 (2,088,096) — Sound-Shift 
—— —— O-12 086,452) Automatic ke \pparatus for Front or Rear Pro 
| —— lating Device and Air Heating ection 
— aa Plants for Railway Vehicles O-14 (2,088,220) Sound Repro 
——— | ——— xi. 
—— | — 0-13 > 086.611) Distributior ducing 
| —o sacar con Svster ()-15 (2,088,279) Device for 
oe meee ~ - = e . 
: — a O-14 (2.086.795) Distribution Keeping Outbursts of Fire in Film 
to Svstem. Projectors Under Local Contre 
——— y ae : ; . 
=_—_— QO-15 (2.087.776) Heating Svs O-16 (2,088,297) Harmonic An 
aa ' 
tem uvzel 
ees O-16 (2,087,924) Highway Cross Q-17 (2,088,451) Acoustic Re 
' ing Signal producing .\pparatus 
O-17 (2,087,943) Truck Circuit O-18 (2,088,516) Talking  Pie- 
for Railroads ture Apparatus 
O-18 (2.087.948) Relay-Genera 


tor or Relay Dynamo and Applic: (R) Processing, Plating, Welding 


tion to Traction 
O-19 (2,088,075) Fo Railway 


. ‘ R-1 (2,085,730) ~~ Electroplatin 
rain Communication Kant , Pau 
) ~ 1 . acnine 
0-20 (2.088.079) Railwav Sig R-2 (2.088.735 kK Effect 
pelican R-2 2: Fao) or fecting 
alin 
Dy ) rast : lonization in Gases 
O-21 (2,088,080) Railway Sig sages cea 
sat : R-3 ¢2,085,747) Addition Agent, 
; ’ R-4 (2,085,750) Electrode osition 


Q-22 (2,088.1 


22 (2 186) Electromagneti 
I he NE W IMPRO V ED Brake " R Cas 754) Add \ 
-~ 2 >NRR 972 oe Tk, | K-39 (2.089.794) Addition Agents 
-23 (2,088,273) Magnetic Track hor Maciel Plaion 


R-6 (¢2.085.758) For Productior 


O-24 (2,088,274) Magnetic Trach ; of Tee 
Bral > i of Surface lonization in Insulator 
TAKE 

. — : Bodies 

()-25 ? O88.275 Mag . rac ee i , 
Brake as as etialiaiati R-7 ¢€2.085,776) Cadmium Elec 
Te ° 

Cond a of ate trodeposition 

O-26 (2,088,485) Safety Appara “ ; : 
tus for Rail Vehicles R-S (2,085,808) Welding Ma 
us fo j ; 


0-27 (2.088.486) Railway Brake chine. 


*~hanistr R-9 > O85.853 Electrode 
HIGH HEAT MICA PLATE | “3! Finso seesnictac —Mgieg CORN Blectred 





>. ” R-10 (2,085,898) Apparatus for 
Brake and Process of ‘lreating Immun 
This New, Improved Y-26 Mica Plate was especially designed to ; ized eo Weld 
meet all Safety Specifications for high heat appliances such as (P) Signaling, Signs, Advertising ia viles ictal a re 
. AL 3 
Flat Irons, Space Heaters, Electric Range Units, Toasters, etc. P-1 (2.085.773) Alarm Circuit 2-12 (2.086.060) For Separation 
; 3 - . : ° oe 2" ea Re a of Coal 
In this improved plate the electrical insulation resistance has been s Rant meek Se hii R-13 | (2,086,063) Arrangement 
increased to many times its former value—so that current leakages P.4 (2.086.405) Combined Fire for Cleaning ot Gases —" 
are well below safety specifications. and Burglar Alarm. R-14 (2,086,132) Coated Elec- 
P-5 (2,086,494) Automatic In trole for Arc Welding. 
The plate combines the advantages of large size sheets of uniform _dicator for Circuits. : “te ena Pacis Appa 
i i . : : 6 ) 818 larm Svsten R-16 (2,086,226 lating Appa- 
quality and extraordinary electrical resistance at highest operating ao ren als ane oe ratus 
/ zt SYS li lated Po ie ee 
temperatures after exposure to extreme relative humidities. It is the  Sien R-17 (2,086,305) Apparatus for 
equivalent of Natural Mica in every respect — Electrically, Ther- P-& (2,086,990) For Supervising Welding 86.306) Speed Control 
: : : : a Plurality of Movable Members . (<,US0,3UG) Speed ae ate 
mally, Mechanically and in Resistance to Moisture. ’ pg (2.087.029) Lighting System for Progressive Heating and Weld- 
The Positive efficiency of Y-26 has already been proved beyond “ oe eee, gigs S19 (2.086.324) Sterilizing 
“ i g ] 2,087,576 nnunciator ’ ae 
question. Its widespread use in countless Nationally known prod- 9 Construction. Liquids 
ucts is sufficient evidence of its economy and adaptability in solv- P-12 (2,087,658) Animated lu : oT ch been ee aa 
i iffi i ; : minated Sign. Rey Capua): Sa-UNe an teen 
ing difficult insulating problems. The improved product opens up 'P-13 (2.088.002) Automatic Fire Treatment of Rosin. 
even wider fields for practical uses. Meet er R-22 (2.4086,483) For Melting 
‘ ‘ . re oo nx P-14 (2,088,034) Amplifying .\: ind Molding Materials. | tenet 
Improved ¥-26 is available in large sheets 31” x 34”, in cut or amen Coupiting “Conavh R-23 (2,086,798) Photoelectric 
punched pieces or tubular form. Samples for experimental purposes ircutits. Device for Producing Halt Tone 
s . : : 015 (2 O58 Telltale for Cuts 
will be sent on request without obligation. : = oo ) Telltale R-24 (2.086.856) Recovery of 


NEW ENGLAND MICA COMPANY ii P-16 (2,088,295) Control Systen ae (saul Guana 
4 P-17 (2,088,324) Magneto-Strict R-25 eer ae oo ae 

INCORPORATED ive Electromechanical Sound De CITCUN Inters ASE Lee ate 

i ne ay R-26 (2.086.891) Fo _ Treat ent 

WALTHAM, MASSACHUSETTS / P-18 (2.088.463) Elevator. of Fermented and Distilled Bever- 
\ 9 


1 
P-19 (2,088,467) Elevator Sig ages 






t es R-27 (2,087,057) Welding Appa- 
‘Your Product is only as good P-20 (2,088,501) Signaling D a 7 +) Weld Rod 
. . - cis R-28 (2.087.202) eld Kod 
as its insulation” vite. , : , NRF .] , Ap 
. en P-21 (Reissue 20.449) Signal R-29 (2,087,225) Welding \ppa 
USE Y-25 Apparatus ratus, 


30 (2.087.391) For Production 
arbon Black 
31. (2,087,751) Apparatus tor 


Irradiating Materials. 


I 
of 


nmr 


(Q) Recording, Reproduction 


()-] (2.085.741) \luminun 32 (2,088,364) EFlectromag 
Sound Record netic Separator Device 

QO-2 (2,085,742) Electron Image R-33 (2,088,399) Photoengraving 
Amplifier. Process . state CF 

Q-3 (2,086,087) Crime Detection R-34 (2,088,526) Multiple C1 
\pparatus cuit for Energizing Treater Units 


O-4 (2,086,182) For Producing 
Cinematographic Pictures ; 
Q-5 (2,086,554) Film Feeding (S) Health and Hygiene 


System for Sound Motion Picture 


Apparatus. S-1 (2,085,935) Skin Contour 
Q-6 (2,086,770) System for Recorder 

Sound Reproduction. S-2 (2,086,045) X-Ray Appa 
QO-7 (2,086,934) Electromechan ratus ; 

ical Recording of Sound and S-3 (2.086.140) Automatic Tem 

Photoelectric Reproduction fron perature Regulated Narcosts Ap 

Inscriptions Obtained paratus 
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Las t Word 


ina Metal-Graphite Brush 


OR plating generators, a highly efficient, 

long-lasting metal graphite brush is our 
Grade 576. It is 90°%, metals, combining 
two high melting point alloys. Gives 
unusual satisfaction wherever there is a 
tendency for low melting point metals to 
deposit from the brush on the commutator. 


« « » » 


Grade 576 is just one of a very wide range 
of metal brushes we manufacture. Our 
complete line includes metal brushes for 
every type of low voltage service—for 
existing slip rings and commutators of all 
kinds, and for new designs as well. 





Each grade in our line is recommended for 
a certain type of service only after exhaust- 
ive tests both in the laboratory and under actual operating 
conditions. As a result, Superior Carbon Brushes are 
always dependable, uniform in quality—as good as the 
name implies. ur engineering staff is at your service. 
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. « « the NEW spring- 
tension PLUG, designed 
for High Speed Pro- 


duction and... ™ en ee 


Lowest Assembly Cost! 


No screws to loosen. Wires cannot pull out. Terminals 
remain solidly in position. Shorting within the plug is 
impossible. Rugged and compact GRIP-TITE gives long, 
satisfactory service. 


In 3 Sizes 
Gilbert Grip-Tite plugs 


are available for rubber, 
rayon and heater-cords. 


Approved by Underwriters’ Labora- 
tories. Tested by Electrical Testing 
Laboratories. 


Write for samples 


and quotations. 





ROYAL ELECTRIC COMPANY, INC. 


aS CT ae Tae ea 


PE Le ts 13 






































Here are two Norton prod- 
ucts made for the Safety 
Car Heating & Lighting 
Company, and General 


Electric Vapor Lamp Co 


QUALITY FIRST 








@ Our clientele, reading as the “blue book” of 
industry, demands absolute precision and accuracy 


in molded products. 


Whether the molding is 


large and intricate or small and simplified, the 

same Norton quality is embodied therein—backed 

by the Norton guarantee of perfection. Modern, 

up-to-the minute facilities operated by men who 

know their profession, offer you, too, complete 
molding satisfaction. 


Quotations on request, no obligations of course. 


NORTO 





oe 7 a 


Pb ta Se ty = 
SPRING WASHERS 
—Yes, and in any material too. 
Here are only a few of the thou- 
sands of different small stamp- 
ings, wire shapes, washers, and 
springs Hubbard has manufac- 
tured for endless purposes 
each doing a definite job well. 


Hubbard facilities, modern plant 
and years of experience can work 
out and make the part you require. 


M. O. HUBBARD. Pres. 


M.D-.Hubbard§$ 








P. M. HUBBARD 


LABORATORIES 


LOCKPORT, N.Y. 


EXPANSION PLUGS 


J. A. HUBBARD. Secy 


690 CENTRAL AVE., PONTIAC, MICH. Ad. “ 


r. then profit! 











LATEST ELECTRICAL PATENTS 





S-4 (2,087,491) Pulsator 

S-5 (2,087,586) Heater for Hy- 
podermic Solutions. 

S-6 (2,087,654) Dental Unit. 

S-7 (2,087,838) For Diagnosing 
and Treating Deafness. 

S-8 (2,088,024) Operating Room 
Lamy 

S-9 (2,088,189) Hair Drier. 

S-10 (2,088,424) X-Ray Device 

S-11 (2,088,544) Radiation De 
vice. 

S-12 (Des. 105,196) Hearing 
Aid Transmitter. 

S-13 (Des. 105,261) Hearing 
Aid Transmitter. 


(T) Toys, Amusement Devices ' 


T-1 (2,085,884) 


Amusement Ay 





:087,799) Marble Game 

(U) Switches, Fuses, Wiring 
Devices 
U-1 (2,085,792) Switch 
U-2 (2,086,003) Terminal De 
vice 

U-3 (2,086,028) Fuse Switch. 
U-4 (2,086,066) Switch 


U-5 (2,086,090) Adjustable Wire 
U-6 (2.086.152) Flexible Con- 
Conductors 

U-7 (2,086,221) Contact Assem 


U-8 (2.086.406) Fuse Plug. 

l (2,086,424) Contact Device 
U-10 (2,086,641) Connector 
U-11 


: (2,086,684) Fuse Revers 
ing Mechanisn 
(2,086.71 


)) Connecter. 
(2,086,727) Fuse Block. 


14 (2.086.800) Reverse Sig 


U-12 
U-13 
UC 


nal Light Switch. 


U-15 (2,086,861) Device and 

Fuse Therefor 
16 (2,086,978) Extensible 

Cord 

U-17 (2,086,998) Assembling 
Machine f Connecters 

U-18 (2.087.004) Continuous Re 
ceptacle for Utility Plugs 

U-1 (2,087 +) Wire Connec 
te 

U-20 (2.087 1) Composite Ar- 
t ~) 5 
LICIi¢€ 

U-21 (2,087,330) Composite At 
ticle 

Fr en 

U-22 (2,087,538) Plug-In Recep 
tacle 

J-23 (2.087.589) Housine fo 
Circuit Breakers 


U-24 (2.087.640) 
Wires 

U-25 (2,087,699) Fuse Organiza- 
tion 


U-26 (2,087,738) Fluid Flow 
Switch. 

U-27 (2.087.744) Automatically 
Opening and Reclosing a Circuit. 

U-28 (2,087,886) Switching De 
vice 

U-30 (2,087,918) Combination 





Series and  Series-Parallel Con 


U-31 (2.088.147) Snap Switch 


U-3 (2,088,152) Fuse Discon 
nect Switch. 

U-33 (2,088,414) Connecter 

U-34 (2.088.415) Fuse Switch 

U-35 (2,088,435) Contact for 
Cartridge Fuses 

U-36 (2,088,481) Terminal 
Cla 


Corporate 


A 


Acousti-Lectric Company, V-1 

Aktiengesellschaft Brown Boveri & 
Cie, E-39. 

Aktiengesellschaft, C. 

E-67, Q-12. 

Albertson & Co., L-27. 


Lorenz, 


ELECTRICAL MANUFACTURING 


U-37 (2,088,489) Circuit Inter. 
rupter. 
U-38 (Reissue 20,450) High 


Tension Fuse. 


U-39 (Design 105,216) Connec- 


(V) Musical Instruments 


V-1 (2,085,760) Musical Instru- 
ment 
V-2 (2,087,106) Musical Instru- 


ment 
3 (2,087,485) Tuning Appa- 
ratus. 
V-4 (2,088,205) Tone Modifying 
Circuit. 


V-5 (Des. 105,351) 
Guitar. 


Hawaiian 


(W) Telephony 


W-1 (2,085,739) 
Phase Modulation 

W-2 (2,085,905) Circuit Ar- 
rangement for Regulating Trans- 
mission Measure in Sound Trans- 
mission Equipment. 

W-3 (2,086,107) Condenser Mic- 
rophone. 

W-4 (2,086,110) Repertory Dial- 
ing Device. 

W-5 (2,086,130) 

W-6 (2.086.136) 
Switches 

W-7 (2,086,415) Magnetic Pick 


Frequency or 


lelegraphone 
Manufacturing 


Up 

W-S (2,086,601) Modulating 
Syste 

“W.9 (2,086,602) Modulating 
System. 

“W-10 (2,086,623) lelephone 


Line Repeater. 

W-11 (2,086,624) Telephone Pay 
Station Tariff Indicat 

W-12 (2,086,630) Telephone Re 
ceiver 

W-13 (2,086,649) Acoustic De- 
vice 

W-14 (2,086,834) Electroacous- 
tic Translating Device 

W-15 (2,086,945) Typewriter 

W-16 (2,086,980) Telephone 


Stand. 

W-17 ( f 3 Loudspeaker 
Telephone Sy 

W-18 ) Teley e 





Coin Collector. 
W-19 (2,087,314) Echo Suppres 
sor Circuits 


W -2( (2.087 .3 Rk) Automatic 
Switch for Use in Telephone. 

W-21 (2,087,405) Selective Sys 
tem. 


W-23 (2.087.737) Amplifier Cir- 
cuit Organization, Especially 1 
Short Waves. 

W-24 (2,087,901) Acoustic De 


W-25 (2,087,903) Telephone 
Paystation Circuit 

W-26 (2,087,930) Telephone 
System. 

W-27 (2,088,065) Dia g De 
vice . 

W-28 (2,088,292) (¢ ymunica- 
tion Systen 

W-29 (2,088,305) Telephone 
System. 

W-30 (2,088,311) relephone 


Ringing System : 
W-31 (2,088,314) Composite Set. 


W-32 (2,088,318) Relay Circuit 

W-33 (2.088.548) Gas Discharge 
Relay 

W-34 (Des. 1 226) Micro 
phone. 


Patentees 


Allgemeine Elektricitatz Gesell- 
schaft, E-48. 
Allis-Chalmers Mfg. Co., G-1. 
Alpine Electric Corp., U-31. 
Aluminum Co. of Amer., Q-1.__ 
American Foundry Equip. Co., K-1. 
American Sheet & Tin Plate Co, 
F-20. 
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SUGGESTION...... 


TO ELECTRICAL MANUFACTURERS 


General Plate Laminated Contacts 
keep costs down and give better performance 


If it’s economies you want—with better re- 
sults for good measure—use General Plate 
electrical contacts. By reason of their com- 
position—a sheet of solid silver, laminated to 
an alloy base (not electroplated nor individ- 
ual discs soldered together)—you get con- 
tacts that are less expensive, stronger, longer- 
wearing and with greater heat dissipation 
than solid silver contacts in rivet form. 


Leading manufacturers — looking for 
greater savings and better perform- 
ance—have turned to General Plate year 
after year for contacts. And General 
Plate Engineers have recommended, 
provided, or designed—when neces- 
sary—contacts for all their needs. 





Let us quote on your requirements. 

Contacts come whole covered, 
striped on in flat or domed faced 
buttons. All sizes. Write. 


TULA Pa PL 0 


Manufacturers of Truflex Thermostatic Bimetal 
34 FOREST STREET, ATTLEBORO, MASSACHUSETTS, 
















superior quality 
INSULATED WIRE... 


@ The importance of good insulated wire in electrical manufacture 
cannot be overrated. It's one of the decisive factors in the upward 
trend of sales charts and business indexes, today. Well aware of this, 
designers and engineers everywhere are specifying Holyoke, the 
insulated wire that always ‘comes through’. 
If you are one that refuses to gamble with potential sales and profits, 
write Holyoke Wire on your memo pad, and underscore it! You'll 
know your product is ‘right’. 
Asbestos Covered Resistance Wire AC—DC Resistance Cords 
Rubber Insulated and other types @ Gutta Percha Insulated and other 
Cords and Cables for Radio & types free stripping Hook-up 
Specialty purposes Wires 


Annunciator, Office & Thermostat Wires, Rubber 
Sheathed Microphone Cables, insulated Antenna & 
Aerial Wires, Fixture Wires and Flexible Cords, Flat 
Tinned Copper Sleeving, Transmission Wires 


HOLYOKE WIRE & CABLE CORP. 


710 MAIN STREET HOLYOKE, MASS. 


SEPTEMBER, 1937 





Under Any Conditions 
RANDALL BUSHINGS 


Wear Longer 


Randall Bushings are recognized by engineers for 
their low coefficient of friction, and freedom from 
seizing or scoring the shaft. With only a small amount 
of oil, they operate under the most severe conditions 
with minimum wear and last many times longer than 
ordinary bushings. 


Randall Bushings are made of highest grade phosphor 
bronze bearing metal, sand cast under modern con- 
trolled foundry practice, and accurately machined to 
close tolerances. 


The graphite with which the machined grooves and 
holes are filled is an exclusive Randall formula. It 
will not crumble or become soft. Oil feeds to the 
shaft through the porous graphite which wears uni- 
formly with the bronze. The graphite fills the minute 
pores in the metal, giving the shaft an exceedingly 
smooth surface, and itself provides a considerable 
degree of lubrication, regardless of failure of other 
lubricant. 


Randall Bushings can be reamed, broached or diamond 
bored. Neither oil nor water will wash out the 
graphite or cause it to recede below the surface. 
Randall Bushings, consequently, can be exposed 
safely to the elements. Whatever your bearing prob- 
lems may be, Randall can solve them satisfactorily. 
Write, wire or phone for full information. Randall 
Graphite Products Corp., Dept. 915, 609 W. Lake 
Street, Chicago, Ill. 


Oil Reservoir Graphite Bronze 
Bushing undercut on outside 
diameter to provide reservoir space 
in the wall of the housing. 





Oil Reservoir Graphite Bronze 
Bushing with lubrication in both 
bore and face of flange. For both 
radial and thrust loads. 





Oil Reservoir Graphite Bronze 
Bushings for use with reservoir cast 
in housing. Oijl feeds through 
graphite plugs and grooves to shaft 













































































DIVISION 


\ RAILWAY EXPRESS 
AGENCY, INC. 





Grown up and nation-wide, AIR EXPRESS, now 
speed master of 500 giant super-swift transport planes, 
zooms America’s shipments north, south, east, west—2500 
miles overnight! Complete day and night service to 216 
cities, and all points between, in the United States and 
Canada. Direct to Latin-America, Honolulu, and the 
Far East. Low cost. True, modern economy. For service, 
telephone any office of Railway Express and say ‘AIR 


EXPRESS DIVISION!” 


Appleton Electric Cc ,N 
Arrow-Hart & Hegeman Electric 
Co., The, J-7 
iated Electric 
I 33, FE 61. 0-16. W 


E-31, E-35, E-54, E-55, G-4, G-5, 
(1-6, G-11, 0-16, W-4, W-5, W-6 
W-8, W-9, W-1 W-13, W-19, 
W-28, W-29, W-30. W-31, W-32 
Bendix Aviation Corp., A-3, N-12 


Bersted Mfg. Co.,. L-35, L-36 


Birtley Co., Ltd., R-12 

Bonnell Electric Mfg. Co.. U-23 

Boston Wire Stitcher (¢ 1.-28 

Bristol Co., E-3, E-4 

Bulldog Electric Products Ce 
B-10, B-18, 0-13, O-14 


Burndy Engineering Co., B-S8 


Butter Krisp Mfg. Corp., I 


California P ess ( E-17 

Century Lighting, | J-28 

{ se Shawm it ( l 

Cincinnati Traction Building ¢ 
0-1, O oO O-8. O a) 
0-26, O 

Commonwealth Engineering ( 
R-30 

Compagnie Generale De Pele 
graphie Sans Fil, W-33 

Consolidated Car Heating C¢ 
K-10, R-22, 

Consolidated Gas Electric Light 
and Powe ( t B ore 
1-24 

Cutler-Hamme E-12, E-5 


Delta-Star ks | 
Detroit Lubricator Co., D-29 
Dictaphone Corp... ©-11 
Dictograph Products Co.. S-1 
$-13. 
Direct Current Welding Co., A-4 
DuMont Labs, Inc., Allen B., G-9 
Dunham Co., ¢ \.. D-6 
duPont de Nemours & Co., F 
L-7, L-8, L-9, L-10, L-11, L-12, 


R-3, R-4, R-5, R-7, R-15, R-1¢ 


E 


Eastwood-Nealley Corp., B-1¢ 

Kasy Washing Machine Corp., 
L-31. 

Eclipse Aviation Corp., N-27. 

Edwards & Co., P-11. 

Electric Storage Battery Co., The, 
©-1, €-5. 

Electroacoustic Gesellschaft mit 
beschrankter Haftung, P-17. 

Electrolux Corp., L 

Elliott Co., I-5 

Emerson Electric Mfez. Co., L-34. 

Engelhard, Inc., Charles, N-21 

Engineering & Research Corp., 
E-45. 

Epiphone, Inc., V-5 

Expanded Metal Co., K-11. 


F 


Farbenindustrie Aktiengesellschaft 
LG. R-24. 

Farnsworth Television, Inc., E-62 
Q-2 


Felt & Tarrant Mfg. Co., I-7. 


G 


Gamewell Co., P-21. 
General 
I-31, D-32, E-22, E-80, E-81 


E-82, F-22) F-23, J-1l, J-13. 
J-14, J-15, J-18, J-19, J-20, J-23. 


S-10, U 35. 
General 


El 
J-12. R31, U-26 


Electric ie B l, D-7, 
> 


ectric Vapor Lamp Co., 


ELECTRICAL MANUFACTURING 


General Motors Corp 1-10. D-1] 
1-23, N-8 N-9, N-14 N 
N-19 

General 
Q-14. 
Gibson, Inc... \ 

G. M. Labs., Inc K-12 


Gulf Research & Dev. ¢ F-18. 


H 


Hedges-Walsh-Weidner ¢ eo: RSs 

Henley’s Pelegraph 
W. T., F-19 

Hercules Powder Co., R 


Hobart Mfg. Co., L-38 


Talking Victures ¢ 


International Business Machines 


Cor] M-1, M-2 J 
International Precipitation 
R-2, R-6, R-13. 


International Resistance Co., D-z 


L7-33, 1 
Kelvinator Corp., L-13 
Kidde & Co., Walter, Inc., D 
Kanpp-Monarch Co., L-15 
Koch & Sterzel Aktiengesellschait 
F-22 


L 


Landers, Frary & Clark, D 
Lincoln Electric Co., R-14 
Linman Patents Corp., L-4 
Lite Watchman Cory p-9 
Le 


cke Insulator Cory B 


M 


Magnavox Co., D-14, J-1 
Machinerieen-en  Anparater 
rieken “Meaf.” H-9, O-1 
Magnetos-France, N- 
Mallory & Co.. P. R.. R 
Marathon Battery ( ( 
Marinello Corp.. S-9 
Messinger Devices, Inc N-4 
Miessner Inventions, I 


N 


National Electric Product 
f.36 

National Television Corp., J-24 

Norris Painting Machinery ¢ 
1.-18 

Nova Electric Corp., D 


Oakes Products Cory N 


Penney Co.. J. C., P-14 

Penn Electric Switch Co., F 

Pennsylvania Railroad Co., F-17 

Perma Fuse Co., U-29 

Philadelphia Storage Battery ‘ 
E-25., : 

Philips’ Gloeilampenfabrieken, N 
Vv... G2; H-21, 


Precision Instrument Co., 5 


R 


4 


Radio Condenser Co., D-25 
Radio Corp. of Amer D-1, E-1 


E-42, E-43, 
4 -58, E-60), 

; 76, 78, E-92, 
5, F-6, F-10, F-11, G-10, H-1. 


) 
F-2 


1 
cohcoheyhe 


I-4. ; 3, 
[-17, H-18, H-20, H-22, 23, 
1-24, H-25, H-26, H-29, K-8, 
9-17, W-1, W-7, W-22 


Railley Corp., J-16, J-17 


Railway & Industrial Eng. 
U-3: 

Raytheon Mfg. Co., G-15 

Raytheon Production Co., G-1 

R-B-M Mfg. Co., U-13 

Reconstruction Finance Corp 


L-21, W-24. 
Reliable Electric Co., U-12 
Research Corp., R-34. 
Reynolds Metals Co., P-7 
Rhodes, Inc., M. H., D-18._ 


Rossman Engineering Co., E-6 





UNRIVALLED e 


The “Years Ahead” 
Wire Stripper 




































= BLUEPRINTS 


direct from PENCIL TRACINGS! 


X The lead in Mars Lumograph Pencils with 
the special light resisting element—an exclusive 

| Staedtler feature—renders lines of “Resistant 
Opaqueness” thereby eliminafing the ne- 

cessity of “inking in”. Blue prints are made 

ee right from your pencil tracings. A trial will 
convince you of the saving in time, labor 

The unusually wide range of pre-planned usefulness makes and money Mars Lumograph Pencils will 


ffect for you. Sev ued f 
SPEED CRAFT Insulated a 
Wire STRIPPER L THERE 1S NO SUBSTITUTE FOR A 


your best buy. Not only meets your present needs, but the various 
sizes of knives and kinds of cutting agencies anticipate future needs. 
A product embodying the recommendations of the best minds of 


users of wire strippers—it has become ‘‘must’’ equipment in hundreds 


of leading plants. Feature packed, including calibrated gauge bar 
for requlating length of strip, reversible motor, correct knife angle FACH 
for your particular needs—and the hinged cover which alone 


J LUMOGRAPH a 





saves many dollars a year. 
53. S. STAEDTLER, INC. 
53-55 Worth Street, New York 
DISTRIBUTORS 


Pb Ae i ee Sas. baonne 60. Oheen, naan wrench 
1727 wey AVE°E.CLEVELAND. OHIO. ther Mars Lumograph products 


for long lines Artist Pencils and Refill Leads. 
Consult COLONIAL 


For Correct Electrical 


PORCELAINS 


Among Colonial’s processes 
and finishes, you will find just 
the right porcelain for every 
electrical insulating job. 
For quality and accuracy, 
Colonial Porcelains are 
unsurpassed. 


Write for literature and send 
samples for recommendations 


Available for 
FREE TRIAL 











ae 


Be els 


WITH 
ILLUMINATED 


DIALS 


hialanes” ; BY 
Viper > 
as (Ripper 


Material—1B —standard white, 
glazed or unglazed. 


Material—1EWP— white tow 





Parenrer 





N 
absorption for radio, etc. 
Material — 215 —Retractory for Model 426 With 
heater plates, cores, etc. Front Illumination 
Material — 15-5 — The new un- 
E1 glazed gray. a 
7.43 = Z 
2 a Material— H5D—R efractory A complete line of 3” round and 7 
F.9 tubing for enameled resistors, etc. square, 4” square and 5” round ° oO 
H-l Electrical Measuring Instru- Zk oo o 
H-16, Send us your blue prints and ments with illuminated dials can now be obtained -, , 5 
H.2 es : : from Triplett. Prices are so moderate they are 7 & Oo . 
K-8 inquiries. Engineering help and sure to appeal to manufacturers, experimenters, 7 SS Tye 
- amateurs, etc., looking for ways to dress up 4 D9 Sat 
prices furnished promptly by their instrument panels at low cost. Trip- 7 *<* -. 
Ce experienced executives. lett manufactures a complete line of elec- a oe 
trical measuring instruments for radio, , rs Oe 
electrical and industrial purposes, both + “ee 
standard and custom-built. If you 4 VW rd 
The COLONIAL have an electrical instrument prob- 4 Ss. Sy > 
; lem, write to Triplett. 7D? SS 
INSULATOR Co ‘<P pe. 
* fin oe 
A Or ee 2 
AKRON, OHIO Z YY" os we x 
x > < v 
Chicago Office, 915 W. Van Buren ‘t. 4 ere” SP 





Telephone, Haymarket 4280 


SEPTEMBER 







































FIBRE 
FIBRE 


Our experience in the 
field guarantees accuracy 
and precision at all 
times. Our extremely 
low overhead, facili- 
tated by modern equip- 
ment, assures economy 
and prompt delivery. 
For complete satisfac- 
tion in fibre fabrications, 
whether one dozen or a 
million, use Lincoln. 


SHEETS, TUBES 
RODS, WASHERS 
GASKETS AND 
SPECIAL SHAPES 





NEWPORT, DELAWARE 
ma le —S 
ms ee: 


An awe EL 


UNDERWRITERS 
LABORATORIES 
INSP. CORD 


We Specialize 
in the Manufacture 
of 
Radio Cords & 


Cables 


Made To Your 
Own 
Specifications 


Capable Workmanship 
Excellent Service 


DIAMOND BRAIDING MILLS 


CHICAGO HEIGHTS,'!LLINO S 
Da), Og Ag Lol 


LINCOLN FIBRE & SPECIALTY CO. 














H-3, 0-4, 0-5, O-6, 0-7, 0-19; 


K-13. Corp., E "73. 


Thompson Products, Inc., 1 


ns 
Electric Welding 


n-Gibb 


i R ¥ 
TT ons } } 
rum Ele es D-28, | Yale & Towne Mfg. Co., E-85. 
U Z 
Weldir Inc R-27, R-2 Zenith Electric Co.. Ine.. D-15 


QUALITY COMMUTATORS 


Standard Stock Sizes or 
Built to Specifications. 
Materials — Of the 
highest quality, closely 
gauged and inspected. 


Accuracy — In design 
and assemblage assures 


smooth running and 
high speed. 


Construction — Scien- 
tific — rugged — as- 
sures even wear and 
long service. 


Send for Catalog 
HOMER 
COMMUTATOR CORP. 


4750 Hough Ave., Cleveland. O. 











and LONG LIFE! 


Silver Inlaid Strip 
Silver Faced Contacts 
. For direct welding 


Tungsten and Molybdenum Contacts 
Precious Metal Con‘acts 

Special Alloys 

Thermostatic Metals 






FOR 
CORTACTS 


Sangamo Electric Co., F-1, F-21. 0-20, O-21. 
Schweitzer & Conrad, Inc., U-27. United Electric Controls Co., D-17, 
Sealand Corp., P-2 United Lens Corp. P.. 20 
Servel, Inc., K-2, K-3. United Research Corp., F-9, 0-6, 
Service Devices, Inc., P-12. United Scientitic Labs, Inc., W-17 
Shell Development Co., E-40 
Siemens Bros. & Co., W-20, W 
Siemens & Halske Aktiengesell V 
schaft, W-10 Vulcan Alloys (¢ R-28 
Siemens-Schuckertwerke Aktienge ; 
sellschaft, P-8. 
Signal Engineering & Mfg. Co., W 
P-1. 
Sign Animation Corp., E-84. Wadsworth Watch Case Co., D-19, 
Sirian Lamp Co., S-11 i Wanderer-Werke  verom Winkl- 
Societe \n nyme La Recherche In hofer & Jaenicke Akt. Ges. 
lustrielle Francaise, Q-7. W.-15. . . 
square D Co., D- <4. Wayne Pump Co., J-32. 
Stackpole Carbon Co., I-t Webster Tallmadge & Co., E-6 
Stand: Mfg. Co., N-24 Western Electric Co., E-6, Hel 10, 
St Kontakt G.m.b.H B-1 5 I 0, U-21, W-18. 
Stromberg Electric Co., E-37 to 9 n Geophysical Co., F-13. 
Sturtevant Co., Inc., B. F., O-15 We ghouse Air Brake Co., E-71, 
Sulzer Freres Societe Anonyme, E72. O-22, O-23, O-24, O-25, 
K-6 0.28 
Sun Oil ¢ , F-8 Westinghouse Electric “levator 
Co., P-18, P-19 
Westinghouse Electric & Mfg. Co., 
T B-17, E-86, E-87, E-88, E-89, 
E-90, E-91, F-24, F-25, F-26, 
appan Stove Co., L-32. G-19, K-12, L-29, L-30, U-36, 
Felett neen po Pee chaft fur Draht U-37. 
lose lelegray hie, D-30, E-68, West Virginia Lighting Co., J-33. 
E-75, E-83, G-3, G-6, G-18, H-2, Whitehurst Chemical Research 
H H-11, H-27, W-2, W-23. Corp., S-4 
Felephon-Apparat-Fabrik E Zwei Williams Oil-O-Matic Heating 
tusch & Co., W-11, W-25. Corp., E-49. 
eleradio Engineering Corp., D-12 Wincharget Corp » A-Z. 
‘eletypesetter Corp., E-28 Winsted ae lware Mig. Co., D-5, 
Thermador Electrical Mfg. Co., Worthingt Pump & Machinery 





For DEPENDABILITY 


CALLITE PRODUCTS DIVISION 


EISLER ELECTRIC CORPORATION 


547 - 39th STREET UNION CITY, N. 





! 


ELECTRICAL MANUFACTURING 











acts 















ee 
KINGSBURY 
MACH. TOOL CORP. 
KEENE.N.HUS.A 

























These motors, a 2 H. P. and a 12 
H. P. on this Kingsbury machine, 


were designed by Holtzer-Cabot engineers MUL a4 aa AES 
for this specific application. This engineering serv- [enna Abhibimetis , ; 


ice is extended without obligation—write us. Ook oom ey oa ne tae 





MERCOID CONTROLS 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 





THE RESULT OF THIS They are generally employed for the contro! of 
motor driven heating, air conditioning or refrig- 
ENGINEERING SERVICE 


eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 
More and more, industry has learned 
that it pays to take advantage of the 


engineering service offered by this WELL KNOWN MERCOID SWITCH 


company. Consultation in the period 





of assembly design many times results Available in different 
: : shane srmittine . 4 c merciin 
im minor changes ee rmitting lower types. These mercury 
costs thru standardization, improved : . “t 

. e ‘ry VW Sc no 
service and often economies thru COr tact switches are not 
multiple rivet setting. Where this affected by dust, dirt or 

° . : : 4 or 
preliminary consultation is not per- . in i 2a 

ae : 9rrosion ' l 

missible send blue print or prefer- corrosion. T nere is no . 
ably sample assembly for production open arcing, pitt n Q Or , 
study and analysis involving the use : a \nt to 

ao sticking of .contacts. 
of tubular or split rivets. UCKI g be CC ac 


They operate indefinitely without deterioration. 
CHICAGO RIVET & MACHINE CO. 


cnaAid trhec are r Srmended wherever 

r A/T al?) rea re } INTE | rey 

1848 S. S4th Ave., Cicero P. O., Chicago, ill. Mercoid witcnes are recommended whereve 
1 ner KI os rf ~ ry oO vntial 
qgependabie service iS an essential r 








e Send for Complete Catalog No. 100ME, containing complete information 
Complete line of autos ff Zags Af fifi feo |... : ae rc : ace % - i Pa eee Pea 
matic riveters for setting THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
up to 4 rivets at a time. Please send Catalog No. 100ME 
E ; Name 
, ONE OF THE WORLD'S LARGEST MANUFACTURERS Ui a, 
OF RIVETS AND RIVETING EQUIPMENT A Add 
Aaaress 


SEPTEMBER, 1937 


VAL 0) 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS—SHAPES 
The experience of 25 years of carbon 
engineering available on request. 












































National Carbon Co. Inc., Carbon Sales Div., Cleve 
- ~ Aluminun 0. oO 2179 jul 3ldg ritts land, O Pyramid.’ 
WRITE FOR CATALOG. hee < { Americ " y Gault Bidg.,. Pies Ohio >: arbo n A 12508 Berea Rd., Cleveland oO. 
‘Ohio.’ 
Becker Brothers Carbon Co. ALLOYS, Copper Superior Carbon Products, Inc., 9115 George Ave 


American Brass Co.. Waterbury, Conn. Cleveland, 0. ; . i 
1K} ee Ashland Ave. CHICAGO Ts Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa 
“ ’ ALCOVS, Magnesium 


Dow Che al Co., Dowmetal Division, Midland, Mic! BUSHINGS, Bronze. See Bearings & 
owrenetal Bushings 
ALLOYS, Resistance CABLE, Heavy Duty 


Driver Co., Wilbur B., Newark, N. J. Boston Insulated Wire & Cable Co., Dorchester, Mass 
Driver-Harris Co., Harrison, N. J General Cable Corp., 420 Lexington Ave., New York 
oskins Mfg. Co., Detroit, Mic! N. ¥ *““Gencorone Thermax 
Jelliff Mfg. Corp., C. O., Southport, Conn General Elec. Co., Schenectady, N. Y.  ‘“‘Glyptal 


“Versatol.”’ 











a fa ALUMINUM 
Universal — Precision Aluminum Co. of America, 2179 Gulf Bldg., Pitts) CABLE, Microphone, Speaker & Battery 
ch Pa Roston Insulated Wire & Cable Co., Dorchester, Mass 
: Gavitt Mfg. Co., Inc., Dept. K, Brookfield, Mass. 
Magnets Solenoids and AMMETERS. See Instruments. Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
‘ ass 
*f- ° oe aes Brass and Copper 
others to specifications . & Co. Ine. ET, Graselli CABLE, Motor Lead, Asbestos Insulated 
Chen As nt gh igtor Del sostor sulated Wire & Cable Cx Dorchester, Mass 
Seymour Mfg os., 49 F renmciies Seymour, Conn Rock Soni Produ ie Corp 719 Ni i, cor” aa 
Conn, 
COILS INCORPORATED ARMORED CABLE, Strip ss 
Acme Steel ¢ 2846 Archer Ave., Chicago, Il. CADMIUM PLATING 
. Pont ce emour d ne trassel 
229 Chapman St., Providence, R. |. ATTENUATORS “hae Fon ae. a ees 
ry Pr. R Indianapolis, Ind 
_ e CANDLES, Fixture 
BALLS, Steel Brandywine Fibre Products Co., 1402 Walnut. Wi 






oover Ball & Bearing Co., Ann Arbor, Mich. , mington, Del 
Hoover - = Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
BARRELS, Electroplatin _ton, Del. 
ile Nemour a es 9 | I.. Grasselli National Vulcanized Fibre Co., Wilmington, Del. 
Che Dept Wilmingetor 1 


CAPACITORS. See Condensers. 


BALL-AND-SOCKET JOINT 










BEADS, Insulating 
— , 
oa ; ‘ : - American Lava Corp., Chattanooga. Tenn CARBONS, Arc Lamp por . 

Bends and flexes without exposing the : p< et as : niner. Philadelphi Becker Brothers Carbon Co., 223 N. Ashland Ave 
— . S d hich ont U . Dunn, Ine : ers, 134 N Juniper Phila phia Chicago. II] 

wire . . . Stands lig eat... Unaf- Pa ‘Fist seri eee , , : ; ; 
oa fected by oil or moisture... High di- Isolantite. Ir 233 Broa iway. New York N.Y. re See ae Div., Cleve 
. electric ang .. . Asize for every wire. Star Porcelain Co., Trenton, N. J. Lavolain Ohio Carbon Co., 12508’ Berea Rd., Cleveland, O 
hf Wire jor sample Card BEARINGS, Ball and Roller : 
a STRUTHERS DUNN, INC. Bearings Co. of America, 519 Harrisburg Ave. Lan. CASTINGS, Aluminum, eae 
a 134 N. Juniper St., Philadelphia, Pa. caster, Pa 7 par h Ps eS ee, See ee ee ee 
a Fafnir Bearing Co., New Britain, Conn ” Bh, a. 

oove 3all Searing Cc Ann Arbor, Mict : 

a Sal egg Bo ie Division General Motors Corp.. Bris CASTINGS, Die 
<a soe Att . . ae : Aluminum Co. of America, 2179 Gulf Bldg., Pitts 
Lod Norma- Hoffmann 3earings Corp., Stamford Conr burgh, Pa. 


“GreaSeal.”’ American Brass (C< Waterbury, Conr 
BARE S. K. F. Industries, Inc., Front & Erie Ave., Phila- Dow Chemical Co., Dowmetal Division, Midland, Mich 
WIRE delphia, Pa ‘“‘Dowmetal’’ (Magnesium Alloy 


BEARINGS & BUSHINGS, Bronze CASTINGS, Magnesium Alloy 
Bunting Brass & Bronze C Toledo, O Dow Chemical Co., Dowmetal Division, Midland, Mich 
Johnson Bronze Co., 570 S. Mill, New Castle, Pa. Dowmetal."’ 


ery: TW ROLe- Val le a9 i a Ea age gaa Co., 2204 Washington Ave., CASTINGS. Phosphor —— 


Phosphor Bronze Smelting Co., 2204 Washington Ave 









BALL & SOCKET TYPE BEARINGS & BUSHINGS, Graphite __ Ten, Ee 
Randall Graphite Products Corp., Dept. 915, 609 W. CEMENT, Commutator 
NINE STOCK SIZES Lake, Chicago, Ill. Ideal Commutator Dresser C« 1008 Park Ave., Syca 
“1 i ii more, Il * ; 
VMede of LAVOLAIN CuimentaLDinmond Fibre Con Wewere, Del.) Mica Insulator Co., 200 Varick, New York. N. ¥. 
STAR PORCELAIN CO., Trenton, N. J National Vulcanized Fibre Co., Wilmington, Del CEMENT, Liquid Porcelain 
“s e ave Nolu QOilless Bearings Co., 12 E. Johnson, German Sauereisen Cements Co., 136 Sharpsburg, Pittsburgh 
town, Philadelphia, Pa. m 1 Pa. 
( dson alros >§ (Chicago), ‘ “Ins . : 
—s on Co., Melrose Park licago nsu CERAMIC, See Insulation, Ceramic: 
i lantite Waterbury Button Co., Washington Ave., Waterbury Lava; Porcelain. 
so inc. Conn, CHAIN, Socket 
zs ¢ ‘hain Mfg. Co., Bridgeport, Conn. 
; BELTS, Fan, (V-Belts, Cog Belts) msc 
Sales Office - 233 Broadway, New York, N.Y. Dayton Rubber Mfg. Co., Dayton, O. ‘‘Dayton.”’ CIRCUIT BREAKERS 
Factory at Belleville, N. J. TS, Stee! C , Allen Brodie Co., 1309 S. First, Milwaukee, Wis 
BEL . ee onveying Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 
Manufacturers of Acme Steel Co., 2846 Archer Ave., Chicago, Ill. General Electric Co., Schenectady, N. Y¥ 


CERAMIC INSULATORS BERYLLIUM COPPER. See Copper, cia ae ce " 


3eryllium Jefferson Electric Co., Bellwood, III 











Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, III 
oo i Torrington, Conn Patton-MacGuyer Co., 17 Virginia Ave., Providence oO 
SELECTING THE RIGHT MOTOR a ee net a as. a 
BLOWERS, Armature —— Manufacturing Co., H. B., Battle Creek 
, i J . VE ’ z " Mich. 
aa oe 7 we 6 oy ae aaa Deomer Ce., 1908 Park Ave... Byes Waterbury Button Co., Washington Ave., Waterbury 
in interesting, informative wacker Conn. 
article in this issue page 57 BLUE PRINTING MACHINES. See Ma- CLOTH, Insulating . 
A chines, Blue Printing. Acme Wire Co., New Haven, Conn. — 
B : Brand & Co., Wm., 268 Fourth Ave., New York, N. Y 
BOLTS, NUTS AND SCREWS General Electric C¢ Section Q-899, Appliance and 
Blake & Johnson Co., Waterville, Conn. Merchandise Dept., Bridgeport, Conn. ae 
Hassall, Inc., John, 404 Oakland, Brooklyn, N. Y. ———. Manufacturers Corp., 565 W. Washington 
rerson & So ¢ : “hic 1 Blvd., Chicago, Ill. oe 
A & A Cc re] J L fe, Ryerson & Son, Inc., Jos. T., Chicago, I Mica Insulator Co.. 200 Varick, New York, N. Y 
BOXES AND CARTONS “‘Armatite.’’ ‘‘Micanite.’’ 
MAGNET Established 1924 SOLENOID Gaylord Container Corp., Dept. 401, St. Louis, Mo. CLUTCHES& COUPLINGS, Transmission 


Hinde & Dauch Paper Co., 325 Decatur, Sandusky, 0. (Continental-Diamond Fibre Co., Newark. Del. 








Electrical Coil Winding Co. Gencral Electric Co., Schenectady, N. Y. 
- ~ s . * 8 BRASS, BRONZE AND COPPER Lovejoy Flexible Coupling Co., 5020 West Lake, Chi 
2731 Saunders St., Camden, N. J. demetinen trent oa. _ gpa ae cago, Ill. 
Ryerson & Son, Inc., Jos. , Chicago, 5 ° 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. COIL (Coils) . re 
Waterbury Rolling Mills, Inc., 660 Watertown Ave., Armature and Field. See Coils ; y ‘ 
Waterbury, Conn. Driers and Impregnator. See Ovens, Industrial. 
See Page 91 for Important xs Electromagnet. _ See Coils. 
BRONZE BARS, Solid & Cored Impregnators. Vacuum. See Ovens, Industrial. 
’ 3ronze Co., 570 S tew C > Induction. See Coils. . 
§ EW P U B L | CATI 0 % 4 jckuacn: Browse Oe. O79 'S Mau, Hew Camis, Fe. Resistance. See Units, Rods, Grids, Elements; also 
BRUSH SEATERS. See Seaters, Brush Resistors and Grid Leaks, Radio. 


Solenoid. See Coils. 


Opportunities for the alert user of 


Winders, Induction Coil. See Winding Machines 
‘ Imic . . BRUSHES, Commutator i ware 
Materials, Finishes, Equipment 3ecker Brothers Carbon Co., 223 N. Ashland Ave., oe 
and Parts to keep well-informed. Chicago. Tl. COILS 
General Electric Co., Schenectady, N. Y. j Acme Wire Co., New Haven, Conn. 





LECTRICAL MANUFACTURING 





: RELIABLE RESISTORS 


y ITREOUS enamel resistors fixed, tapped and 
adjustable. Many varieties are available to fulfill 
, any conceivable requirement. 


Our 12 years of specialization in this field enable 
us to offer complete assistance in the handling of 
tli special applications. 

Literature covering resistors and rheostats gladly 


sent u pon request. 


Write for further information... and remember 


the mark (a) means reliable rheostats and resistors. 


HARDWICK, HINDLE e Inc. 


140 PENNINGTON ST.—-NEWARK, N.J, 








:  F-L-A-S-H 


ave ONE KILOWATT 





Controlled by 


ne Only 3 Milliamperes IN OUR STRIDE 


; ellis ’ Tough jobs or easy jobs, the Molded Plastic Division 
See SIGMA, on Page 79 of The Auburn Button Works takes them all in its 


stride. When you turn your plastic molding prob- 


wy 
lems over to Auburn, you can rest assured that they 
9 Tt are going to be solved economically and to your 
sl c ine full satisfaction. 
— MLSs ° / xe 
y ‘ A | . ’ 
Y f uourn, through sixty years experience in conquer- 
N.Y, SWITCHES 2 : ing the most difficult jobs, has built up the facilities 
ce mr Li and personnel which enables us to combine quality 
N. ¥Y For individual control of 3n ther vy Re alla es ca a 
ee. | and economy. Whether your problem is one « 
ssion motors. Complete range, 3to per : close tolerances electrical or mechanical, of appli- 
10 amps. Off-and-on. 2- . f hae ‘ 1] ; ; : 
c circuit. 3-way. Multiple and p cation or OF Gesign, it Will pay you to get in toucn 
special circuits. All with ; ’ \A ith Auburn 
universal retrieving lever. = % re 
‘al Also special switches. 3 3 
' Write for Catalog _ Established 1876 
3: also 


MOLDED PLASTICS DIVISION OF 


Se ee eee 





AUBURN, N.Y. 





IRING SEPTEMBER 1937 


























pea AUN Ae 





Standard and special 
designs for electrical 
and radio require- 
ments. 


Catalog on request. 


312! NO. CRA\ an Trot Xie 


PRESSURE REGULATOR 1 
& SOLENOID VALVE f 


Combined 
in ONE Assembly 
Ideal for heating, air con- 
ditioning, humidifying 
ipment. Centrols flow 
air, _— or oil. 
Compact 
~~ priced 
Sendfor Complete Description 


GENERAL SALES 


& PRODUCTS CORP. 
45 Mohewk St., Cohoes, N. Y. 


Magnetic Valves 


to control electrically 
the flow of 


STEAM—WATER— OIL 
—AIR—GAS—Etc. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 


56 Beekman St., New York 





FRANKLIN VULCANIZED aT 
ae. eae eT EEO. 
CaN LL e es eke 
eres — RODS — TUBES — WASHERS 


ALISTS IN PUNCHINGS AND 


FABRICATED PARTS—ONE OR 


A MILLION PIECES PROMPTLY 


(Also Fiberboard Sheet and Fibertuf Tubes) 


FRANKLIN FIBRE-LAMITEX CORP. 
190 E. 12th St., 






ity. *%%” to 244” bore. 


sees 5020 West Lake St. 





— VIBRATORS — 


FOR D.C. VOLTAGE STEP-UP AND 


D.C. TO A.C. CONVERSION 
SEE PAGE 37 IN THIS ISSUE 















WILMINGTON, DEL. 





Ask for details on Type I-A. Check on 
low cost, durability, no servicing, visibil- 


LOVEJOY FLEXIBLE COUPLING CO. 
Chicago, Ill. 





American Enameled Magnet Wire Co., Port Huron, 
Mich. 


Coils, Inc., 229 Chapman, Providence, R. I. 
Davis & Co., Inc., Dean W., 549 W. Fulton, Chicago, 
Til. 


Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J. 

General Electric Co., Schenectady, N. Y 

Roebling’s Sons Co., John A., Trenton, N. J. 


COILS, Radio Frequency 

Electronic Mechanics, Inc., 201 E. 12th, New York, 
N. Y. 

COMMUTATOR STONES & GRINDERS 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 


COMMUTATORS 
Homer Commutator Corp., 4748 Hough Ave., Cleve- 
land, O. 


CONDENSERS, Fixed 


Acme Wire Co., New Haven, Conn. 

Aerovox Corp., 70 Washington, Brooklyn, N. Y. 

Cornell-Dubilier Corp., 1008 Hamilton Blvd., So 
Plainfield, J 


Fast & Co., John E., 3121 N. Crawford Ave., Chicago, 
Til. 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., 70 Washington, Brooklyn, N. Y. 

B. L. Elec. Mfg. Co., Dept. A., St. Louis, Mo. 
Cornell-Dubilier Corp., 1008 Hamilton Blvd., So. 
Plainfield, N. J. : 
Dumont Elec. Co., Inc., 514 Broadway, New York, 

N. ¥ 


General Electric Co., Schenectady, N. Y. 


CONNECTORS, Wire 

Alden Products Co., Dept. EMS. Brockton, Mass 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. _ 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


CONTACTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 

Becker Brothers Carbon Co., 223 N. Ashland Ave., 
Chicago, Tll. 

National Carbon Co., Inc., Carbon Sales Div., Cleve- 
land, O. ‘‘National.’’ 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, O. 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O. 


CONTROLLERS, Motor 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

Brown Instrument Co., 4466 Wayne Ave., Philadelphia, 
Pa. (a Division of Minneapolis-Honeywell Regulator 
Co.). 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa 

General Electric Co., Schenectady, N. Y. 

National Electric Controller Co., 5309 Ravenswood 

Ave., Chicago, Il. 

n Cinephone Corp., 43-37 33rd, Le 

a. 2 


CONTROLS, and Valve Temperature 
(See also Thermostats. ) 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

Barber-Colman Co., Rockford, Il. 

Brown Instrument Co., 4466 Wayne Ave., Philadelphia, 
Pa. (a Div. of Minneapolis-Honeywell Regulator 
Co.). 

General Sales & Products Corp., 45 Mohawk, Cohoes, 
N. Y. 

Magnatrol Valve Corp., 52 Beekman, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


mg Island 





CONVERTERS 
tavtheon Mfg. Co., Elecl. Equipment Div., Waltham, 
Mass. 


CONVERTERS, Rotary 

Pioneer Gen-E-Motor Corp., Dept. E-3H, 466 W. Su- 
perior, Chicago, Il. 

COPPER, Beryllium 

American Brass Co., Waterbury, Conn. 


Beryllium Corp. of Pennsylvania, Reading, Pa. 
Riverside Metal Co., Riverside, Burlington County, 


N. J. 

CORD, Flexible, Heavy Duty; Lamp; 
Heater 

American Enameled Magnet Wire Co., Port Huron, 
Mich, 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Stee! Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Braiding Mills, Chicag a Heights, Til. 
Driver-Harris Co., Harrison, v. 

Gavitt Mfg. Co., Inc., Dept. K, ‘brookfield, Mass. 
General Cable Corp., "420 Lexington Ave., New York, 


N. Y. 

General Electric Co., Section Q-899, Appliance and 
Merch an lise Dept., Bridgeport, Conn. ‘‘Deltabes- 
ton.’’ ‘‘Salamanda.”’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 


Okonite Co., 501 Fifth Ave., New York, N. Y. 
Rockbestos Products Corp., 719 Nicoll, New Haven, 


Conn. 
Roebling’s Sons Co., John A., Trenton, N. J 
Rome Cable Corp., 330 Ridge St., Rome, N. Y. 


CORES, Resistance Coil 
American Lava Corp., Chattanooga, Tenn. 
Colonial Insulator Co., Akron, O. 


General Ceramics Co., R.C.A. Bldg., New York, N. Y. 


General Electric Co., Schenectady, N. 
Isolantite. Inc., 233 "Broadway, New York, N. Y¥. 
Louthan Mfg. Co., East Liverpool, O. 


Star Porcelain Co., Trenton, N. J. **Thermolain,”’ 
**Lavolain.”’ 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa. . 


CORES, Transformer 
Thomas & Skinner Steel Products Co., 1111 E. 23rq, 
Indianapolis, Ind. 


COUNTING DEVICES 

Veeder-Root, Inc., Hartford, Conn. 

United Cinephone Corp., 43-37 33rd, Long Island 
City, N. ¥. 


COUPLINGS, Flexible 

Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, 

Lovejoy — Coupling Co., 5020 West Lake, Chi- 
cago, Ill. 


CRANES AND HOISTS 

Robbins & Myers, Inc., Springfield, O. 

CUPS, Oil & Grease 

= Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
ll. 


DECALCOMANIA 


American Decalcomania Co., 4326 Fifth Ave., Chi- 
cago, 


DIES AND MOLDS 
Cieene Molded Products Corp., 2144 Walnut, Chicago, 


Richardson Co., Melrose Park (Chicago), Tl. 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y, 
Waterbury Button Co., Washington Ave., Waterbury, 


onn. 
= Washer Mfg. Co., 2200 So. Bay, Milwaukee, 
is. 


DRAFTING MATERIALS. See Equip- 
ment, Drafting Room. 

DRIVE SCREWS. See Screws, Self-Tap- 
ping. 

DRIVES, V-Belt 

Dayton Rubber Mfg. Co., Dayton, O. ‘‘Dayton.” 


— SHEETS. See Sheets, 
Steel. 


ELECTRODES, Carbon 


National Carbon Co., Inc., Carbon Sales Div., Cleve- 


land, 
ELECTROPLATING ee’, 
du Pont de Nemours & Co., Inc., E Grasselli 


Chemicals Dept., Wilmington, Del 


ENAMELING MACHINES. See Machines, 
Enameling. 


ENAMELS. See Finishes. 


ENGINES, Diesel 
Fairbanks, Morse & Co., 900 S. Wabash Ave., Chi- 
cago, Ill. 


EQUIPMENT, Chemical & Special Pro- 
cess. 

Stokes Machine Co.. F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa. 


EQUIPMENT, Drafting Room 


Bruning Co., Inc., Chas., 102 Reade, New York, N. ¥ 
Faber, Inc., A. W., Newark, N. J. 


ESCUTCHEONS 
—— Emblem Co., Inc., Box No. 116R, Utica, 


EXTRACTORS, Oil 
Barrett Co., Leon J., Bex 378, Worcester, Mass. 


EVELETS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Platt Bros. & Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill. Waterbury, Conn 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


FANS 
Torrington Mfg. Co., Torrington, Conn. 


FECT 
Felters Co., Inc., 210 South, Dept. EM, Boston, Mass. 
Western Felt Works, 4029 Ogden Ave., Chicago, Ill. 


FERRULES 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

— MacGuyer Co., 17 Virginia Ave., Providence, 


Scovill’ Mfg. Co., 65 Mill, Waterbury, Conn. 
Waterbury Button Co., Washington Ave., Waterbury 
Conn. 


FIBRE, Phenol 
Sheet, Rod, Tube, Gear Stock. 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

—. one Corp., 190 E, 12th, Wilming- 
ton, Del. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
**Lamicoid,’’ ‘*‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Vul-Cot,’’ ‘‘Phenolite.’’ 

= son Co., Melrose Park (Chicago), Il. ‘“‘Insu- 
rol 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
“‘Ohmoid.’’ 
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AUTOMATIC 
ELECTRIC 








ELAYS 


A WIDE VARIETY OF TYPES 
FOR EVERY INDUSTRIAL USE 


The Automatic Electric line of relays includes quick 
and delayed action types, sensitive and heavy duty 
types, mechanical locking types, polarized relays, etc., 
etc. Available for operation on D.C. or A.C. circuits, 
any voltage, any contact combination. 









Also stepping switches, electric counters, solenoids, 
keys and other electrical control accessories. Write for 
complete illustrated catalogs. 


American Automatic Electric Sales Company 





1019 WEST VAN BUREN STREET CHICAGO 





The reliability of any equipment can 
only be found by actually operating t. 
Davis made products assure this relia- 
bility. Submit your coil, solenoid, 
kicker and magnet problems or specifi- 
cations for engineering aid & quotation. 


Coils for all electrical purposes 


DEAN W. DAVIS « Co. Inc., 
Ct Sm ST) ee Se 
CHICAGO, ILLINOIS. 


TERMINAL 
PANELS 


Terminals, such as these, 
supplied mounted on panels, 
to your blue print, or 
probably standard panels 
shown in our bulletins will 
fulfill your requirements. 

Write Us Asking for 

Bulletins 


Leading electrical manufacturers are regularly 
purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS, 
ELECTRICAL PLUGS AND SOCKETS 
HOWARD B. JONES 


2300 WABANSIA AVENUE CHICAGO, ILL. 
iii lillie cia 


SEPTEMBER, 1937 











Superba Unit, Bulldog Electric Products Co., Safto fuse unit for lever 
operation, 14 inserts 


FOOD FOR THOUGHT 


Insistence on ‘molded perfection” eventual- 
ly leads to Kurz-Kasch—and for most ex- 


cellent reasons. 


Kurz-Kasch has the equipment. They have 
the experienced tool makers. They have the 
molders, many of them as old in experience 
as the art of modern plastic molding itself, 
men who welcome the challenge of an extra 
large piece or an unusually complicated and 
difficult part like the Bulldog Superba unit 


shown above. 


Dials and knobs for radio, parts for all kinds 


of electrical appliances a specialty. 


BAKELITE, BEETLE, PPASKON AND 
ALL THE OTHER FAVORED MATERIALS 


KURZ-KASCH, Inc. 
DAYTON, OHIO 


BRANCH SALES OFFICES 


NEW YORK CHICAGO CLEVELAND DETROIT 
ST. LOUIS LOS ANGELES DALLAS MILWAUKEE 


KURZ-KASCH Inc. 






































INSULATION 


A Complete Service 


Macallen Mica Products 
Dolph’s Insulating Varnishes 
Vartex Varnished Cambric 
Manning Insulating Papers 
Emerald Brand Cotton Tapes 
Imported Varnished Tubing 
All Other Insulation Products 


Send for New Catalog 
INSULATION MANUFACTURERS CORP. 


565 W. Washington Bivd. 902 Leader Bidg. 
CHICAGO, ILL CLEVELAND, O 


SIGNAL, 
SPECIAL, 
INDICATOR & 
Dp Ante | 1e7 Nie 


MTEL shee tS ae 
eld TOTES up to 250 
Welinvite inquiries from eT ree 


HERZOG\— 
MINIATURE LAMP WORKS, Inc. 


Established 1911 


LONG ISLAND CITY NEW YORK 


KIRKLAND 
ULLS-I-UNIT 


Single Hole Mounting 
For all pilot light purposes and for 
building lamp annunciators with econe- 
my. Also special signal lamps, resistors, 
etc. Distributed by Graybar Electrie Ce. 
MFGD. BY H. R. KIRKLAND CO. 

75 West St., New York 


-LITTELFUSE 























Hi- vOLT. LITTELFUSES ~ transmitters, etc.; 1,000 
5 000 and 10,000 volt ranges, 1/16 amp. up. 
INSTRUMENT LITTELF USES for meters, 1/200 amp. up. 


NEON VOLTAGE FUSES and Indicators. 

AIRCRAFT. AUTO and RADIO FUSES, FUSE MOUNT- 
INGS, ETC. Write for Catalog. 

_LITTELFUSE LABS. Chieaan. 1 






4252 Lincoln Ave..— 


ee NORTON INSTRUMENTS 
Engineered 
> some, =- 


"HAND, = “DRAWN) 


To Give 


Years of 
AMMETERS - VOLTMETERS 
Accurate elsohte for nearly half 0 contery 
NORTON ELECTRICAL INSTRUMENT CO 
Service 93 Holnard Sree Manchester, Conn 





{ Switches @ Let us figure on using Mycalex, 
R.F. < Coils the Superior Insulator, in your prod- 
(Tube sockets uct. Non-warping, acid proot—low 


temperature coefficient — non-hy- 


groscopic. 
ELECTRONIC MECHANICS INC. 
Mycalex Fabricators 
201 East 12th St. New York, N. Y. 





METALAYER 


| the sprayed molten metal coating pro- 
cess that builds up worn surfaces of 
shafts or bearings by depositing any 
ferrous or non-ferrous metal with mi- 
crometer accuracy. Sendfor full details. 


METALS COATING COMPANY OF AMERICA 
PHILADELPHIA, PA. 


495-497 No. Third St.. 


SHERMAN @ Sold Through Jobbers 


Side formed—two hole—center formed—angle— 
automotive—heavy duty. 


H. B. SHERMAN MFG. CO., Battle Creek, Mich. 


bull. g SOLDERING LUGS 


QUALITY GtranD SERVICE 


Flexible Shafts and Machines 


Write for Catalog 


N. A. STRAND & CO. 
5001 No. Lincoln St., Chicago 




































FIBRE, Vulcanized 
Sheet, Rod, Tube; Bushing 
Products. 
Brandywine Fibre 
mington, Del. 
Continental- Diamond 
Franklin Fibre 
ton, Del. 
Insulation Manufacturers 
Blvd., Chicago, Il 
Lincoln Fibre & Specialty Co Newport, Del. 
National Vulcanized Fibre Co., Wilmington, Del. 
**Peerless **Vul-Cot.’”’ 


Washers, Cleats, Screw 


Products Co., 1402 Walnut, Wil 


Fibre Co., Newark, Del 
Lamitex Corp., 190 E. 12th, Wilming 


Corp., 565 W. Washington 


Simplex Mfg. Co., Awburn, N. Y. (Washers). 
Taylor Fibre Co., Norristown, Pa. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


Fyberoid,’’ “‘Ohmoid.’’ 
FINISHES 
(Paints, Lacquers, Enamels.) 
Aluminum Company of America, 
Pittsburgh, Pa. 
Mass & Waldstein ( Newark, N. J 
Roxalin Flexible Lacquer Co., Inc., 
beth, N. J 
Sherwin-Williams Co., 
Walker Co., HK. V., 


2179 Gulf Bldg 


Box 579, Eliza 


Cleveland, O. 
Elizabeth, N. J. 


FLASHERS, Sign 

Brown Instrument Co., 4466 
Pa. (A Division of 
lator Co.). 

Leland Elec. Co., 


Wayne Ave., 
Minneapolis 


Philadelpnia, 
Honeywell Regu 


Dayton, O 


FLEXIBLE SHAFT MACHINES. See 
Machines, Flexible Shaft. 
FRAMES, Motor & Generator 
American Welding & Mfg. Co., Warren, O 
USES, Enclosed 
eneral I Section Q-899 Appliance and 


"Merch andise Dent 
Jefferson Ele Cc 
Littelfuse Lab« 

Ill. 


Bridgeport, Conn. 
Bellwood, Til. 


ratories, 42 Lincoln Ave. 


FUSES, Potential 


Littelfuse Laboratories 4252 Lincoln Ave., Chicago 
Il Surge Protectors. : 
~~ it Engineering Co., 4252 Lincoln Ave., Chicago, 

? 


GASKETS 
Franklin Fibre-Lamitex Corp., 190 E 12th, 
ton, Del 
Lincoln Fibre & 
Simplex Mfg. Co., 


Wilmin 


g 


Specialty ¢ Newport, Del 


Auburn, N. Y. 


GEARMOTORS. See ‘Where to Get 
Motors for Designed-in Use’, elsewhere 
in this issue. 

GEARS AND PINIONS, Rawhide & 
Comp. 


Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicag« 
Ti. 

Continental-Diamond Fibre Co., 

Franklin Fibre-Lamitex Corp., 
ton, Del 


Newark, Del. 
190 E. 12th, Wilming 


Gear Specialties, Inc., 2635 W. Canton, 
General Electric Co., Schenectady, N. Y. 
‘‘Fabroil,’’ ‘‘Textoil,’’ ‘‘Textolite.’’ 
National Vulcanized Fibre Co., Wilmington. Del. 
Richardson Co., Melrose Park (Chicago), Il. 

Taylor Fibre Co., Norristown, Pa. 


GEARS AND PINIONS, 


Chicago, Il 





Iron and Steel 


Gear Specialties, Inc., 2635 W. Canton, Chicago, III. 
GENERATORS 
(See also Plating Generators.) 
Columbia Elec. Mfg. Co., 4500 Hamilton Ave, Cleve- 
land, O 
Electric Specialty Co., 213 South, Stamford, Conn. 


Janette Mfg. Co., 556 W. 


GLUE POTS. 


GUNS, Metal 
Metals Coating Co. 
delphia, Pa. 


HANGERS, Ball and Roller Bearing 
S. K. F. Industries, Inc., Front & Erie Ave., 
delphia, Pa. 


HEATING UNITS AND ELEMENTS. See 


Monroe, Chicago, III. 
See Pots and Ladles. 


Spraying 


of America, 495 N. Third, Phila- 


Phila- 


Units, Rods, Grids, Elements. 
INSTRUMENTS, Ammeter-Volt-Ohm- 
meter 
Burton-Rogers Co., 755 Boylston, Boston, Mass. 


General Electric Ce Schenectady, N. Y 

International Resistance Co., 401 N Broad, 

Norton Elecl. Instrument Co., 93 Hilliard, 
Conn 

Triplett Elecl. Inst 
Bluffton, O. 

Westinghouse Ele 
burgh, Pa. 


INSTRUMENTS, Laboratory Standard 


Phila., Pa. 


rument Co., 319 Harmon Ave., 


& Mfg. Cé Room 7-N, E. Pitts- 





American Transformer C« ot er Newark, N. J. 

Genera tric Ce Schenectady Y 

Hickok 1. Instrument Co., 105 516 Dupont Ave., 
Clevel oO. 

Norton Instrument Co., 93 Hilliard, Manchester 
Conn. 


, Herman H., Dept. E.M., 27 Park Plac 
N. ¥ 


Instrument Co 319 Warmor Ave., 


Elec. & Mfg. ¢ Room 7-N, E. Pitts- 





n Elec Instrument Corp., 582 
e., Newark, N. J 


Manchester, 








INSTRUMENTS, Pocket 


Burton-Rogers Co., 755 

Norton Elecl, Ins 
Conn. 

Weston Elecl. Instrument 
Ave., Newark, N. J. 


INSTRUMENTS, 
board 
American Transformer Cc 177 
Burton-Rogers Co., 
Clough-Brengle Co., 
(Oscillographs. ) 
General Electric Ct 
Hickok Elec] 
Cleveland, O 
Norton Elecl. I 


Boylston, Boston, 
trument Co., 93 Hilliard, 


Mass. 
Manchester 


Corp., 582 Frelinghuyser 


Portable and Switch. 


Emmet 
Boyls ton, 
2813-H W. 


Newark, N. J 
Boston, Mass. 
19th, Chicago, Ill. 


Schenectady 


N 
Instrument Co., 10516 Dupont Ave., 


nstrument Co., 93 Hilliard, Manchester 


Conn. 
Triplett Elec Instrument Co 319 Harmon Ave 
sluffton, O 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis 


Me 
Westinghouse Elec. 
burgh, Pa 
Weston Elecl. Instrument 
Ave., Newark, N. J. 


INSTRUMENTS, Resistance Bridge 
Shallcross Mfg. Co., Collingdale, Pa 
Sticht & Co., Herman H., Dept. E.M., 

New York, N. Y. 


INSTRUMENTS, Speed Measuring 


& Mfg. Co Room 7-N, E. Pitts 


Corp., 582 Frelinghuyser 
“‘Illuminometer,”’ ‘‘Pin-Jack 


27 Park Place 





Sticht & Co., Herman H., Dept. E.M., 27 Park Pla 
New York, N. Y. 

INSULATION 
Bead See Beads, Insulating. 


ic See Insulation 
siti n. See Mo 

unds See W = 
‘See Fibre. 

See Molded Insulation. 
Slot Insulation. 

Tubing See Tubing, Varnished Fabric. 

Varnis} See Varnish. Insulating 

Wax See Wax and Compounds 


INSULATION, Ceramic 


Ceramic. 
Ided Insulation 
and Compounds. 














Special Shapes, Insulating Beads, Washers, Bus! 
ings, etc 
American Lava Carp., Chattanooga, Tenn 
Electronic Mechanics, Inc., 201 E. 12th, New York 
N. Y¥ 
Isolantite, Inc., 233 Broadway, New York, N. Y. 


IRONS, Soldering 


General Electric Co., Schenectady, N. Y. F 

Stanley Tool New Britain, Conn. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, 0 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 

KNOBS & DIALS, Radio and Instrument 

Kurz-Kasct Inc., Dayton, O. 

Waterbury Button Co., Washington Ave., Waterbury 
Conn. 

LACQUERS. See Finishes. 

LAMPS, Miniature 

Herzog Miniature Lamp Works, Inc., Long Islar 
City, N. ¥ 

LAVA 

America Lava Corp., Chattanooga, Tenn 

LIGHTS, Pilot or Indicator 

General Elec. Vapor Lamp Co., 887 Adams, Hoboker 
N. J 

Kirkland (C¢ H. R.. 75 West, New York, N. Y 

Pass & Seymour, Inc., Industrial Sales Div., Syra 
cuse, N. Y. 

Sundt Engineering Co., 4252 Lincoln Ave., Chicago, Ill. 
(Pilot & ‘“‘Ded-Fuse’’ Indicators.) 

LIMIT SWITCHES. See ‘‘Where to Get 
Control Devices for Designed-in Use”, 
elsewhere in this issue. 

LUGS, Copper 

General Electric Co., Schenectady, N. Y¥ 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Ilsco Copper Tube & Products Co., Inc., Dept. E.M., 
5629 Madison Rd., Cincinnati, O. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

MACHINERY, Impregnating 

Barrett Co., Leon J., Box 378, Worcester, Mass. 

MACHINERY, Metal Coating 

Metals Coating Co. of America, 495 N. Third, Phila- 
delphia, Pa 

MACHINES, Blue Printing 

Paragon-Revolute Corp., 71 South Ave., Rochester, 
ms ms 

MACHINES, Enameling 

Barrett Co., Leon J., Box 378, Worcester, Mass. 

MACHINES, Flexible Shaft 

Haskins Co.. R. G., 4657 W. Fulton, Chicago, Tl! 

Strand & Co., N. A., 5001 N. Lincoln, Chicago, Il. 

MACHINES, Polishing & Buffing 

Packer Machine Co., Meriden, Conn. 

MACHINES, Riveting 

Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
Cicero P. O., Chicago, Tl. 

MACHINES, Screw-Driving (Power) 

Haskins Co., R. G., 4657 W. Fulton, Chicago, Il. 

MACHINES, Tapping. 

Haskins Co., R. G., 4657 W. Fulton, Chicago, III. be 
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Take 
Trial 


Circulars and Prices. 


TURES: 


1. Centrifugal action on 
double edge blades. No 
springs whatever. 

2. Dialed micrometer ad- 
justment screw, for exact 
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Advantage of Free ted conc 
Offer—Or Write > a? The ge 
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US Your wire aa Send 
PYRAMID PRODUCTS | ‘Pecifications {J7ples and 
aV accu < = é we 

COMPANY eo benately gauge yous 

2309 So. State Street chine a Shipping ma- 


Also Manufacturers of E-Z HAND 
and BENCH TYPE Wire Strippers. 


Hotel M°Alpin 


BR« 


Nd instry, tions 





Chicago, Ill. 





from NEW YORK 
a Suggestion to 


BUSINESS MEN 


\rrer a busy day, many business men have 
reports to make—letters to write, etc. Those 
who live at Hotel MeAlpin find ample writ- 
ing desks, pens that WRITE, plenty of sta- 
tionery... plus the comfort and quiet to 
concentrate. 

Add to this the luxury of the NEW rooms, 
beautifully decorated and furnished. and 
you will understand why the MeAlpin is the 
preferred New York Hotel of thousands of 


busy business men, JOHN ). WOELFLE, Manager 


ROOMS WITH BATH FROM 


“J 50 “4 00 4° 
Single Double Twin-Bedded 


The Centre of Convenience 


YADWAY AT 34th STREET, NEW YORK 


OLONIAL 


FAST—EFFICIENT—COMPACT 


WIRE STRIPPER 















VILL C 


HEADED PRODUCTS 


will show you 


how, through sustained ability to supply the ever-grow- 
ing and highly exacting demands for special nails, 
special rivets, escutcheon pins, drive screws, etc., JOHN 
HASSALL, INC., has become one of the leading pro- 
ducers of its kind in America. 


The designing of many electrical, radio and allied prod- 
ucts calls for a multitude of different headed products in 
many metals—here is where JOHN HASSALL, INC.. 
meets all problems with guaranteed uniformity in pro- 
duction and at appreciable savings. Tell us about the 
problem you are up against. 


JOHN HASSALL 


SPECIAL FASTENERS 
IN ANY METAL 


In this we have proven 
the efficiency of our 
ganization—tell us what 


ou need 


e INCORPORATED 
Brooklyn, N. Y. 





JOHN HASSALL, INCORPORATED, 


BROOKLYN, N. Y. 


We want your new cata 


quest incurs n 
COMPANY 
ADDRESS 


CITY 


STATE 































































amce assures 
dependability 


. A Trial Will Convince You... 
Suppliers of ALNICO MAGNETS 
ER tL La eda 0 


1111 East 23rd Street Indianapolis, Ind. 


For New 


MATERIALS, PARTS 
& EQUIPMENT 


to be designed 
into your product 


SEE PAGES 62-65 


For further information concerning products 
listed in the Classified Index, see 


INDEX TO 
ADVERTISERS 


Pages 138 and 139 





CENTRIFUGAL MACHINERY 


Research and Engineering 
Oil Extracting—Washing—Drying—Enamel- 
ing—Galvanizing and the Hydeway Hydro- 
static Impregnating Machines. 


THE LEON J. BARRETT CO. 
Box 378 WORCESTER, MASS., U. S. A. 










GOOD COMMUTATION 
Needs the Right Brush Springs 


A feature article to be 
found in this issue on pg. 66 





SLOT INSULATION THAT 
LEADS TO BETTER MOTORS 


Facts, impartially viewed by 
an authoritative source on pg. 42 


PRIZE WINNERS OF THE 


THIRD ANNUAL 
PRODUCT DESIGN CONTEST 


ANNOUNCED IN OCTOBER ISSUE 





WHEN WRITING .... 


to advertisers, please mention 


ELECTRICAL 
MANUFACTURING 














MACHINES, Washing 
For Washing Small Parts) b 
Barrett Co., Leon J., Box 378, Worcester, Mass. 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETS, Lifting 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


MAGNETS, Permanent 
Cinaudagraph Corp., Magnet Steel Div., Stamford, 
Conn 







Ss s Saw & Steel Co., Lockport, N. Y. 
Thomas & Skinner Steel Products Co., 1111 E. 23rd, 
Indianapolis, Ind. 


MALLETS, Rawhide 
Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, 
Ill. 


MATERIALS, Drawing 
Bruning Co., Inc., Chas., 102 Reade, New York, N. Y. 
Faber, Inc., A. W., Newark, N. J. 


MATS, Steel, Safety 
Acme Steel Co., 2846 Archer Ave., Chicago, Ill. 


MEGOHMMETERS 
Sticht & Co., Herman H., Dept. E.M., 27 Park Place, 
New York, i ee 


MELTING POTS, LADLES, See Pots & 
Ladles. 


METALS, Pre-finished 
American Nickeloid Co., 12 Second, Peru, Ill. 
**‘Nickeloid.’’ 


METAL, Thermostatic 

Baker & Co., Inc., 54 Austin, Newark, N. J 

Callite Products Div., Eisler Elee. Corp., 547 - 39th, 
Union City, N. J. 

Chace Co., W. M. 1608 Beard Ave., Detroit, Mich. 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
**Wilco.’’ 


METERS. See Instruments. 


MICA 
Brand & Co., Wm., 268 Fourth Ave., New York, 
N. Y 


a ee Fibre Co., Newark, Del. ‘’Mica- 

bond.’’ 

General Electric Co., Section M-619, Insulating Ma- 
terials Div. Appliance and Merchandise Dept., 
Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
‘Macin oe 

New England Mica Co., Waltham, _ Mass. “*Y-26.°° 

Wodinanoen Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


MOLDED INSULATION 

American Insulator Corp., New Freedom, Pa 

Auburn Button Works, Inc., Molded Plastics Div., 
Auburn, N. Y. 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

Chicago Molded Products Corp., 2144 Walnut, Chi- 
cago, Il. 

Consolidated Molded Products Corp., Scranton, Pa. 

‘‘Phenolic,”’ ‘‘Arcolite.’’ 

sulation Co., 4638 Spring Grove Ave., Cin- 

"0. 











ati 

Frankl in Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

General Electric Co., Section P-899, Appliance and 
Merchandise Dept., Bridgeport, Conn. **Cetec,”’ 
‘‘Textolite,’’ ‘‘Mycalex.’’ 

General Plastics, Inc., 169 Walck Road, North Tona- 
wanda, N. Y. ‘‘Durez.’’ 

Kurz-Kasch, Inc., Dayton, O 

Macallen Cc., 16 Macallen, Boston, Mass. 

Norton Laboratories, Inc., Lockport, N. Y. 

Resinox Corp., 232 Park Ave., New York, N. Y. 

Richardson Co., Melrose Park (Chicago), Ill. ‘*Insu- 
ox”? 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 

Westinghouse Elec. & Mfg. Co., Micarta Div., Traf- 
ford, Pa. ‘‘Micarta.’’ 


MOLDINGS, Aluminum 
Aluminum Goods Mfg. Co., Manitowoc, Wis. 


MOLYBDENUM, Wire, Rods, Sheets & 


Special Shapes 

Callite Products Division, Eisler Elec. Corp., 547 — 
39th, Union City, N. J. 

Fans teel Metallurgical Corp., North Chicago, Il. 


MONEL METAL 
Driver-Harris Co., Harrison, N. J. 


MOTOR STARTERS. See ‘‘Where to Get 
Control Devices for Designed-in Use,”’ 
elsewhere in this issue. 


MOTORIZED SPEED REDUCERS. See 
“Where to Get Motors for Designed-in 
Use,”” elsewhere in this issue. 





MOTORS 

Alliance Mfg. Co., Alliance, O. 

Baldor Electric Co., 4300 Duncan Ave., St. Louis, Mo. 

Barber-Colman Co., Rockford, Il. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Il. 

Crocker-Wheeler Elec. Mfg. Co., Ampere, N. J. 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. 





Delco Products Division, General Motors Corr 
ton, O SOs a 
Diehl Mfg. Co., Elizabethport, N. J 
Dumore — y Dept. 107-J. Ra W 
Electric Motor Corp., Ri: 2», Wis 
Electric Specialty C« 2 South, Stamford, Conn 


Fairbanks, Morse & me “900 S. Wabash Ave., Chicago 


Ill. 
General Electric Co., Schenectady, N. Y. 
Hansen Mfg. Co., Princeton, Ind 
Haydon Mfg. Co., Ine., Waterbury, Conn. 


Holtzer-Cabot Elec. Co., 125 Amory, Bosto AS 
Janette Mfg. Co., 556 W. unres, tadeeee se” 
Kendrick & Davis Co., Inc., Lebanon, N. H. 
Kingston-Conley Elec. Co., North Plaintield, N z 
Leland Elec. Co., Dayton O oe 
Master Elec. Co., Dayton, 0. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave 
Peerless Elec. Co., Warren, O 





Cleveland, 0, 


Pioneer Gen-E-Motor Corp., Dept. E-3H, 466 W. Su- 
perior, Chicago, Ill. 

Robbins & Myers, Inc., Springtield, O 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Il] 

Sundt Engineering Co., 4252 Lincoln <Ave., Cl icago 


Ill. 


—— Elec. Corp., 6400 Plymouth Ave., St Louis 
210. . 


Westinghouse Elec. & Mfg. Co T-N, E. Pittsburgh 
Pa. ste 


NAILS 
Hassall, Inc., John, 404 Oakland, Brooklyn, N. Y. 


NAME PLATES 


=_— Decalcomania Co., 4326 Fifth Ave., Chicago, 
— Emblem Co., Inc., Box No, 116R, Utica, 


NICKEL-SILVER 

American Brass Co., Waterbury, Conn 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich 

= Metal Co., Riverside, Burlington County, 


Scovill Mfg. Co., 65 Mill, Waterbury Conn. ‘‘Adnic.”’ 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 

Waterbury Roll ing Mills, Inc., 660 Watertown Ave 
Waterbury, Conn. ‘ 





NUTS, Machine Screw and Acorn 

Blake & Johnson Co., Waterville, Conn. 

— Screw Co., 141 Hughes Ave., Pawtucket 
eo , 


NUTS, Wing 
So lon Corp., Dept. E., 190 Varick, New York, 


OHMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 
OILERS 


Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 


OSCILLOGRAPHS. See Instruments, also 


Testers. 


OUTLETS, Plug and Radio 
Pass & Seymour, Inc., Industrial Sales Div., Syra- 
cuse, N. Y. 


OVENS, Industrial and Laboratory 
aeons. Drying, Temper Drawing, Mold Baking, 
ote 


General Electric Co., Schenectady, N. Y. 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, 
Ill. ‘Kimpak.’’ 


PAINT. See Finishes 


PAPER, Insulating 

Fish Paper, Press Board, Fibre Board, Fuller 
Board. 

a Co., Wm., 268 Fourth Ave., New York, 


Brandywine Fibre Products Co., 1402 Walnut, Wil 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Cottrell Paper Co., Inc., Dept. M., Fall River, Mass. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Irvington Varnish & Insulator Co.. Irvington, N. J. 

Mica Insulator Co., 200 Varick. New York, N. Y. 
‘‘Armatite,’’ ‘‘Armo,’’ ‘*‘Micanite,’’ ‘‘Duro,”’ 
‘‘Kaygrey.’’ 

National Vulcanized Fibre Co., ‘Wilmington, Del. 
Campbellite,”’ ‘‘C-F,’’ ‘‘Peerless. 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., 230 Park Ave., 
New York, N. Y. ‘‘Electrite,’’ ‘‘Densite.”’ 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa 

Wilmington Fibre Specialty Co., Wilmington, Del. 
‘*Fyberoid.’”’ 


PAPERS, Shipping 
Cromwell Paper Co., 4801-29 S. Whipple, Chicago, Tl. 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, T11. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del. 


PENCILS, Drawing 
Faber, Inc., A. W., we a N. J. “Castell.” _— 
Staedtler, Inc., J. S., 55 Worth, New York, N. Y. 


PENDANTS, Socket Chain. 
Bead Chain Mfg. Co., Bridgeport, Conn. 
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SMALL MOTORS? 


No. 90. — No. 90L. 





Two Frame lengths cover power from 1/100 to 


1/20 B.h.p. and speeds from 2000 to 10,000 r.p.m. : BRAZING : 

Voltages from 6 to 110, both in A. C. and D. C. 4 tA 

The shaft is 14” Tool Steel. Outside dia. is 23¢” , Ah past ? 
Mounting from Die Cast End. ; GYUMMUNG ™ 


For Auto Heaters, Food Mixers, Sirens, 
Burglar Alarms, Grinders, Blowers, etc. 





We welcome the opportunity of is It's because research has given industry better alloys 
quoting on Special Requirements. 5 with low percentages of silver and an improved flux 
" which make strong, sound, leak-proof, corrosion- 





KENDRICK & DAVIS CO., Inc. 
Lebanon, N. H. 


resisting joints. 


These alloys are extremely fluid at low tempera- 
tures. They flow rapidly between closely fitted 
parts and capillary action draws them into every 





crevice. They also penetrate metal surfaces to 
make joints that are practically indestructible. 


Speed in application, low gas consumption and 
a small amount of alloy per joint, when combined 
with the fact that low brazing temperatures avoid 


SOLDERLESS LUG . higher heats and their damaging effect on physical 


NOTE the triangular wedge formed by the tang and properties, explains why more and more manufac- 


V-bottom collar, which forces the wire into a solid 


mesh. NO set-screw contact . . . NO flattening or turers are using this reliable metal joining method. 


separating of wires . . . NO limitation to one size 
wire... NO shearing effect whatsoever ... VO 


special tools required to make connection . NO If you join ferrous or non-ferrous metals it will pay 


need for you to search any longer for the PE RFEC T 


solderless connector—WE HAVE IT! you to try low temperature brazing. Send for 
Send s les 1 Ss. Address Dept. EM ° 
end for samples and price ddress Dep Bulletins 5-9-1 0. 


ILSCO COPPER TUBE & PRODUCTS, Ine. 


| 562 Madison _ eiieenticiat es - | WRITE FOR THEM TODAY 
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OILERS sia-Fes = 


73°¢ of Motor Troubles 
ond CAS 1 p10 


End with Speedway Oilers 


se 








; eee . eqe Si-Fas” Met Ss A brazing 
Over-oiling and under-oiling cause most ' new flux fo’ SS | Penetrotes onan 
motor breakdowns—cause shorts, burn- : ow temperatur bs | mat Stra, seed, 

‘ F c 1 < : - = Deeply j onnt’, Gnd ovoid 
outs and frozen bearings. SpeedWay Pence azing L  demeging watet 
‘ ‘ ‘ ass Struc 
Oilers keep oil at just the right level aut “ 
matically. Save motors. Cut oiling time to 


a fraction. Pay for themselves in oil saved 


Stop oil dripping, prevent accidents. a A N D 3 yy N D a ry R M yy N 
Speedway Mfg. Co. 82 Fulton St., New York 
1828 S. 52d Ave. Cicero, Ill. Rdl Yate 3 


BRIDGEPORT, CONN PROVIDENCE, 8.1 TORONTO, CANADA 
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in sheets and rolls 

especially adapted 

for electrical purposes 
Also brass, bronze and nicke! silver 


We solicit your inquiries 


WATERBURY ROLLING MILLS, INC. 


660 Watertown Ave., Waterbury, Conn. 








CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 
made with the thought con- 
stantly in mind that, above 
all, contact points must 

function with unvarying reliabil- 
ity. We make them of platinum, 
iridio-platinum, silver and special 
alloys. Baker Non-Rusting Ther- 


mostatic metal is for use where 
contact with steam or hot water 
is part of the problem. 


BAKER & CO., INC. 
54 Austin St., Newark, N. J. 


/ade vr 
C al 
Opecialisi 


STRUTHERS DUNN, Inc 
138 N. Juniper Street 


Philadelphia, Pa. 


ELECTRIC HEAT 


From Room to Furnace FR Ee NJ | 
Temperatures. rmace mame 


Strips, Rings, Tubular, Immersion, 
Cartridges, Unit Heaters, Air Heaters 
and Furnace Types. 


, orn . 619 N. 54th St., 
Harold E. Trent Co. phiiadeiphia. Pa. 


WATLOW ae bi oo egpaieen 
aes aa) Aa : 


Standard types or engineered to 
YOUR needs 


EVER) Rae te eerie 





REFER TO 


MOTORS AND WHERE TO BUY 


PAGES 82 and 84 








NATIONAL * 


RHEOSTATS 


Ask for Catalog No. 5 
National Electric Controller Co. 
5309 Ravenswood Ave., Chicago, III. 





WHEN WRITING .... 


to advertisers, please mention 


ELECTRICAL 
MANUFACTURING 





PHOSPHOR BRONZE 








PHOSPHOR BRONZE 


American Brass Co Waterbury, Conr 

Driver-Harris (C« Harrison, N. J 

Phosphor Bronze Smelting C¢ 2204 Washington Ave 
Philadelphia, Pa 

Riverside Metal Co., Riverside 3urlington County 
N. J 

Scovill Mfg. C« 65 Mill, Waterbury, Conn 

Seymour Mfg. C 49 Franklir Seymour, Conn, 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., 


Waterbury, Conn. 


PHOTOELECTRIC CELLS —— TUBES 


General Electric C¢ Schenectady, N 

United Cinephone Cory (3-37 rd, Long Island 
( N y 

Weston Elec! Instrument Corp 582 Frelinghuysen 


Ave., Newark, N. J ‘*Photronic. 


PILLOW BLOCKS, Ball and Roller Bear- 
ing 

S. K. F. Industries, Inc., Front & Erie Ave., Phila 
Iphia, Pa 


delr 


PILOT LIGHTS. See Lights, Pilot. 
PINS, Cotter 


Hubbard Spring “o., M. D., 690 Central Ave Pon 
tiac, Mict 


PLASTICS. See Molded Insulation. 
PLATES, Resistance Carson 


Secker Brothers Carbon Co., 22 Ashland Ave., 
Chicago, Il 

National Carbon Co., Inc., Carbon Sales Division 
Cleveland, O. 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, O 
Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 


PLATING GENERATORS 

Columbia Elec. Mfg. Co., 4500 Hamilton Ave., Cleve 
land, O 

Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM 

Baker & Co., Inc., 54 Austin, Newark. N. J 
Wilson Co., H. A., 105 Chestnut, Newark, N. J 
“*Wilco.’’ 


PLUG & CORD SETS 
rrow-Hart & Hegeman Elec. Co., Hartford, Conn 
Belden Mfg. Co., 4633 W. Van Buren. Chicago, TN 
Diamond Braiding Mills. Chicago Heights, I11. 
General Cable Corp., 420 Lexington Ave., New York 
oe a 
General Electri Co., Section Q-s99 Appliance and 
Merchandise Dept., Bridgeport Conn. **Ge-Flex 
“Tell-tale Tap,’’ ‘‘Unicord.’ 
Holyoke Wire & Cable Corp., 710 Mair Holyoke 





Pa nour, Inc., Industrial Sales Div., Syra 
Laiktenkton Products Cory 719 Nicoll New Haver 
Conn. 

PLUGS, AeRenMeNe 

Allied Mercantile it. Irvington, N. J 


Arrow-Hart & Hegem an "Flee Co., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il] 

General Electri Ce Section Q-s99 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn 

Pass & Seymour, Inc., Industrial Sales Div., Syra 
cuse, N. Y. 

Royal Elec. Co., Inc., 95 Grand Ave., Pawtucket, R. I. 


PLUGS, Expansion 
Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


POINTS, Contact 
Platinum, Silver, Tungsten and Special Alloys. 

Baker & Co., Inc., 54 Austin. Newark, N. J. 

Callite Products Divis ‘ion Fisler Elec. Corp., 547 - 
39th, Union City, N. . 

Fansteel Metallurgical Corp. North Chicago, Tl. 

General Plate Co Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
**Wilco.’’ 


PORCELAIN, Special Shapes 

Akron Porcelain Co., Akron, O 

Colonial Insulator Co., Akron, 0. ‘‘Porcelex.’’ 

General Ceramics Co., R.C.A. Bldg., New York. N. Y. 

Louthan Mfg. Co., East Liverpool. O. ‘‘Elemite.’’ 

Pass & Sevmour, Inc., Industrial Sales Div., Syra- 
cuse, N. Y. 

Star Porcelain Co., Trenton. N. J. ‘‘Nu-Blac,’’ ‘‘Ther 
molain,”” ‘“‘Vitrolain,’’ ‘‘Lavolain.’’ 

Universal Clay Products Co., Sandusky, O. 


PORCELAIN, Enamel 
Porcelain Enamel Institute, Inc., 612 N. Michigan 
Ave., Chicago, Ill. 


POTS & LADLES, Melting 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa **Dunco.’’ 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, 0 
(Glue and Solder Pots and Wax Pouring Heaters) 
““Triplex.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 


PULLEYS, Steel 
Dayton Rubber Mfg. Co., Dayton, O. ‘‘Dayton.’’ 


RECTIFIERS 
B-L Electric Mfg. Co., Dept. A, St. Louis. Mo. 
General Electric Co., Section Q-899. Appliance and 


Merchandise Dept., Bridgeport, Conn. 





Raytheon Mfg. C« 


Elecl. Equipment Div Waltham, 


Mass 
United Cinephone Corp., 43-37 sord Lon Island 
Chty,; Y 
Ward Leonard Elec, Co., 34 South, Mt. Vernon, N Y. 
Westinghouse Ele & Mfg. Ct Dept. 7-N, E. Pitts- 


burgh, Pa. 


REGULATORS, Temperature 


(See also Controls & Valves, Temperature; Thermo- 


Stats.) 
grown Instrument Co., 4466 Wayne Ave., Philadelphia, 
Pa (A Division of Minneapolis- Honeywell Regu- 
lator Co.) 
Dunn, Inec., Struthers, 138 N. Juniper, Philadelphia, 
Pa **Dunco.”’ 


Mercoid Corp., 4201 Belmont Ave Chicago, Ill 
Wilcolator Co., Newark, N. J. 


REGULATORS, Voltage 

Raytheon Mfg. Co., Elecl. Equipment Div., Waltham, 
Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y, 


RELAYS 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 





American Automatic Electric Sales C 1019 W. Van 
Buren, Chicago, Ill. ‘‘Stowger,”’ Autelco.’ 

Brown Instrument Co., 4466 Wayne Ave Phila lelphi 
Ph, (A Division of Minneapolis-Honeywell Regu- 
lator Co.) 

Dunn, Ine., Struthers, 138 N. Juniper, Philadelphia, 


Pa. ‘‘Dunco,’’ ‘‘Mid Getts.’ 
Eagle Signal Corp., Moline, 11) 


General Electric Co. Schenectady. N. Y 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Til. 

Hart Mfg. Co., Hartford. Conn “Diamond H 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill 

Sigma Instruments, Inc., 388 Trapelo Rd., Belmont, 
Mass. 


United Cinephone Corp 13-37 ird Long Islar 
City, N: ¥ 

Ward Leonard Elec. Co.. 34 South. Mt. Vernon, N. Y, 

Westinghouse Ele & Mfg. Dept. T-N, E. Pitts- 
burgh, Pa 

Weston Elecl Instrument Corp 982 Frelinghuyser 


Ave., Newark N. | 
Wilcolator Co., Newark, N. J 


RESISTORS 

Aerovox Corp., 70 Washington. Brooklyn, N. Y 
Allen-Bradley Co., 1309 S. First, Milwaukee Wis 

Clarostat Mfg. Co Inc., 285 N. Sixth, Brooklyn 
Ne Y, 


Dur Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa 

Electrical Coil Winding Co., 2731 Saunders, Camden 
N. J 

Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J. 

International Resistance Co., 401 N. Broad, Phila 
delphia, Pa. 

Mallory & C¢ Inc P. BR As iianapolis, Ind 

Ohmite Mfg. “ Flournoy, Chicag Il 

Shallcross Mfg. Co., Collings ial e Pa 

Trent Co., Harold E.. 619 N. 54th, Philadelphia, Pa 


Ward Leonard Elec. Co.. 34 South. Mt. Vernon. N. Y. 


RESISTORS AND GRID LEAKS, Radio 

Aerovox Corp. 70 Washington, Brooklyn, N. Y. 

Allen-Bradley Co., 1309 S. First. Milwaukee, Wis 

Hardwick, Hindle, Inc., 140 Pennington, Newark, 
N. J 


International Resistance Co., 401 N. Broad, Philadel 
phia, Pa 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, O. 


Ohmite Mfg. Ce i843 Flournoy, Chicago, Tl » ae 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 
RHEOSTATS 


Motor Control. Meter Testing 
Allen-Bradley Co.. 1309 S. First, Milwaukee, Wis 
Clarostat Mfg. Co. Inc., 285 N. Sixth, Brooklyn 
N. Y. 
General Electric Co., Schenectady, N. Y 
Hardwick, Hindle, Inc. 140 Pennington, Newark, N. J. 





Mallory & Co In P. R., Indianapolis, Ind 

National ‘lectric Controller Co., 5309 Ravenswood 
Ave., C nicago Ill 

jhmite Mfg. Cx 1843 Flournoy, Chicago, Tl 


‘ard Leonard Elec. Co. 34 South, Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


RHEOSTATS, Ss 
du Pont de Nemours & Co., E. I., Grasselli Chemicals 
Dept., Wilmington, Del. 


RHEOSTATS AND POTENTIOMETERS, 
Radio 

Allen-Bradley Co., 1309 S. First Milwaukee, Wis. 

Brown Instrument Co., 4466 Wayne Ave., Philadelphia, 
Pa. (A Division of Minneapolis- Honeywell Regula- 
tor Co.). 

Hardwick, ‘Hindle, Inc., 140 Pennington, Newark N. J. 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

National Electric Controller Co., 5309 Ravenswood 
Ave., Chicago, Tl. 

Ohmite Mfg. Co., 4843 Flournoy, Chicago, Tl 


RIVETING MACHINES. See Machines, 
Riveting. 


RIVETS 

Blake & Johnson Co.. Waterville, Conn. i 

Hassall, Inc., John, 404 Oakland, Brooklyn, N. Y. 

Pawtucket Screw Co. 141 Hughes Ave. Pawtucket, 
mm i. 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 1848 S. 54th Ave. 
Cicero P. O., Chicago, Ill. 


SCREW DRIVING MACHINES. See 
Machines, Screw-Driving 
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Knowing so well the 
needs and require- 
ments of the electrical 
industry, we have in- 
stalled in our new 
mills carefully de- 
signed and modern equipment to produce the 
uniform and high quality of rods, wires and 
cables so necessary in a multitude of uses. 


Always glad to ship trial orders so the product 
may be tested in use and register its excellence. 


hia We will be pleased to quote on your requirements for 
HOT ROLLED COPPER RODS 
— BARE & TINNED COPPER WIRE 
(In rounds, flats & squares) 
nont, BARE & TINNED STRAND 


U. R. C. WEATHER PROOF WIRE 
MAGNET WIRE 
FLEXIBLE CORDS 
RUBBER COVERED WIRE & CABLES 
LEAD COVERED CABLES 


ROME CABLE CORPORATION 





—_ Mills and executive offices 
phia, 330-400 Ridge Street - ROME,N. Y. 
- 
7. 
My. Modest or Pretentious= 
adio 
wark, 
x, 2 
Kly 
et 
i 
Pitt 
ERS, 
8 THER it be a single room (as above) or an 
vegula. elaborate suite, you will find Hollenden guest 
N. J. rooms modern and up-to-the-minute in decorations, 
nswood equipment and furnishings. We are completing a 
modernizing program which make Hollenden guest 
iain rooms as fine as any to be found in Cleveland. The 
location is ideal, the service excellent, the food of 
the best and the prices moderate. Select the Hollen- 
ae den on your next trip to Cleveland 
terbury, 
HOTEL HOLLENDEN 
Are. 
A DeWitt Operated Hotete CLEVELAND R. F. Marsh, Mgr. 
See 
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which requires regulation 
of the time,speed,pressure, 
temperature, etc., of some 
operation controlling a 
heater, valve, bell, motor, 
light, etc.? If so, remember 
DUNCO Relays are most 
reliable and durable. 


You will be interested in 
our catalog of Electrical 
Control Devices— 
write for a copy. 


Cae 


DUNCO Experience Built 
Rrformanceksted RELAYS 


STRUTHERS DUNN, INC. 
138 N. Juniper Street. Philadelphia, Pa 
DUNCO MEANS DEPENDABILITY 
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Check your RPM and 


FPM by installing § 
Standco Stationary | 


Tachometers. Write 
for bulletin 710. 


Herman H. Sticht & Co. 
Dept. EM, 27 Park Place, New York, N. ¥ 

Send me bulletin No. 710 on ycur Standco Stationary 
Tachon eters. 


Name...... 
Address 


@ Bigger and better than ever 

the October issue! Articles 
by leading authorities on 
design trends, engineering 
aspects, color, product accept- 
ance, etc. Watch for it right 
after October first! 






























PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


N10 


for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: 
Monson, 


Maine 





TALS 
FORMS 


STAMPINGS 
BU ass. M ast ee 


LANSDALE, PENNA. 


LOWER COSTS 


come with the use of Gardiner Rosin Core Solder. 
uniform high quality assures better, 
both time and material. 

Due to modern production methods Gardiner Solder 





selis for less than even ordinary solders. 





Its 
faster work, saving 


Also made in Acid-Core and specials in various alloys, 
core sizes and gauges. 
EASTERN SALES OFFICE AND WAREHOUSE 


DAVID M. KASSON & CO., 264 Canal St., 


TE er 


[METAL CO. #7 


Sy 
cae 





1 j 
Pa 


4515 SO. ah AVE., CHICAGO, ILL. 


Read 


DESIGNED FOR PRODUCTION 


describing a new line of machines 


with 


versatility 


and flexibility, as 


well as production economy—pg. 48 


In Brass or Steel 


BEST DESIGN of the MONTH 


in this issue on 





SCREW MACHINE 


PROOUCT S§ 


LINDEN & COMPANY 


See the 


PAGE 46 


NUTS 


891 Broad St., 


Providence, R. 


SCREWS RIVETS 


Pawtucket Screw Company 





THE 5 PRIZE WINNING PAPERS 


IN THE THIRD ANNUAL 
ELECTRICAL MANUFACTURING 
PRODUCT DESIGN CONTEST 
PUBLISHED NEXT MONTH 


141 Hughes Ave. - - - Pawtucket, R.I. 


New York 








Send us your speelfications for an estimate 

















codec MACHINE PRODUCTS 






i Co. of America, 2179 Gulf Bldg., Pitts- 
Sata. “Pa 
nes Co., Wallace Div. of Associated Spring Corp., 
tol, Conn. 
& Johnson Co., Waterville, Conn. 
iywine Fibre Products Co., 1402 Walnut, Wil- 
Del 


1 Fibre Lamitex Corp., 190 E. 12th, Wilming- 


Pressed Steel Co., Lansdale, Pa 

Ce 891 Broad, Providence, R. I. 
Vulcanized Fibre Co., Wilmington, Del. 
12 Grove Ave., Plainville, Conn, 


National 
Peck Spring Co., 
Progressive Mfg. Co., Torrington, Conn. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


SCREWS, Machine 

Blake & Johnson Co., Waterville, Conn. 

lawtucket Screw Co., 141 Hughes Ave., Pawtucket 
, 

sive Mfg. Co., Torrington, Conn 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SCREWS, Self-Tapping, Sheet Metal and 
Cap 

Parker-Kalon Corp., Dept. E. 190 Varick, New York, 
ie A 

SCREWS, Set 

Blake & Johnson Co., Waterville, Conn. 

Parker-Kalon Corp., Dept. E., 190 Varick, New York, 
x. Y. 


SCREWS, Tapping 
Shakeproof Lock Washer Co., 
Chicago, Tl. 


SCREWS, Thumb 

Blake & Johnson Co.. Waterville. Conn 

Parker-Kalon Corp., Dept. E., 190 Varick, New York, 
mn 






2533 N. Keeler Ave. 


SEALS, Oil 

Chicago Rawhide Mfg. Co. 1286 Elston Ave., Chi- 
cago, Ill. 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., 
Ill, 


SEALS, Rotary 


Rotary Seal Co., 805 W. 


SEATERS, Brush 


Chicago, 


Madison, Chicago, Tll. 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 
SEPARATORS, Magnetic 
Cleveland, 


Ohio Elec. Mfg. Co., 5905 Maurice Ave. 
0. 


SET SCREWS, Self-Locking 
Shakeproof Lock Washer Co., 2533 N. 
Chicago, Ill. 


SHADES, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y. 
New England Mica Co., Waltham, Mass. 


Keeler Ave., 


SHEETS, Brass, Bronze, Copper, etc. 


American Brass Co., Waterbury, Conn. 


SHEETS, Iron 

American Rolling Mill Co., 2040 Curtis, Middletown, 
0. ‘‘Armco.’’ 

SHEETS, Steel 

American Rolling Mill Co., 2040 Curtis, Middletown, 


Oo. ‘Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Tl. 
Newport Rolling Mill Co., Newport, Ky. 
Ryerson & Son, Inc. Jos. T., Chicago, Il. 


SHELLS, Screw Socket 


Patton-Macguyer Co., 17 Virginia Ave., Providence, 
= i, 


SILVER 
Baker & Co., Inc., 
Driver-Harris Co. Harrison, N. 


J. 
Handy & Harman, 82 Fulton, New York, N. Y. 
**Sil-Fos.’’ 


Wilson Co., H. A., 105 Chestnut, 
“*Wilco.”’ 


SLATE 
(For Switchboard Slabs and Barriers.) 
Portland-Monson Slate Co., Portland, Me. 


SLOT INSULATION 
Cottrell Paper Co., Inc., Dept. M, 


54 Austin, Newark, N. J. 


Newark, N. J. 


Fall River, Mass. 


SLOTTING MACHINES AND TOOLS, 
Commutator and Armature 
(Mica Undercutters. ) 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave. Syca- 
more, Ill. 


SOCKETS, Electronic Tubes 
Electronic Mechanics, Inc., 201 E. 12th, New York, 
ms. x 
SOCKETS, Porcelain 
Arrow-Hart & Hegeman Elec. Co., 
Pass & Seymour Inc., 
cuse, N. Y. 


Hartford, Conn. 
Industrial Sales Div., Syra- 


SOCKETS AND RECEPTACLES, Lamp 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

General Electric Co,, Section Q-899, Appliance and 
Merchandise Dept., Bridgeport, Conn. 











Pass & Seymour, Inc. 


Industrial Sales Div., Syrg- 
cuse, N. 
SOLDER, Self-fluxing 
Gardiner Metal Co., 4818 So. Campbell Ave., Chicage, 
Il. : 


Ruby Chemical Co., 
SOLDER, Silver 


60 McDowell, Columbus, 0, 


General Plate C« Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass 

Handy & Harman, 82 Fulton, New York, N. Y. “gi. 
Fos."’ 

Wilson Co., H. A., 105 Chestnut, Newark, N, J, 
**Wilco.’’ 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 


— Metal Co., 4818 S. Campbell Ave., Chicago 
ll. 7 





General lectriec Co., 
Merct se —. 
Ruby C ‘he mical Co. 


Section Q-899, 
Bridgeport, Conn. 
60 McDowell, Columbus, 0. 


SOLDERING IRONS. 
ing. 
SOLDERING POTS. See Pots and Ladles, 


SPEED REDUCERS. See ‘‘Where to Get 
Motors for Designed-in Use”, else- 
where in this issue, 


SPRAYERS, Metal 


Appliance and 


See Irons, Solder- 


Metals Coating Co. of America, 495 N. Third, Phils- 
delphia, Pa. 

SPRINGS 

American Steel & Wire Co., 208 S. La Salle, Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 


Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Barnes-Gibson-Raymond, Div. of 
Corp., 6399 Miller Ave., Detroit. 

Cuyahoga Spring Co., 10270 Berea Rd., 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, III. 

Hubbard Spring Co., M. D., 690 Central Ave., Pen- 
tiac, Mich 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


STAMPINGS, Small, Non-metallic. 
Continental-Diamond Fibre Co., Newark, Del. 
Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

Lincoln Fibre & Specialty Co., 
Richardson Co., 


Associated Spring 


Cleveland, OQ, 


Newport, Del. 
Melrose Park (Chicago), Ill. 


STAMPINGS, Metal 

Aluminum Goods Mfg. Co., 

American Brass Co., 
Waterbury, Conn. 

American Emblem Co., Inc., 
i * 


Manitowoc, Wis. 
Waterbury Brass Goods Braneh, 


Box No. 116R, Uties, 


Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Guarantee Specialty Mfg. Co., 
land, 0. 

Hubbard Spring Co., 
tiac, Mich. 

Hunter Pressed Steel Co., 

Krueger & Hudepohl, 

Patton-MacGuyer Co., 


9610 Carr Ave., Cleve- 


M. D., 690 Central Ave., Pen- 
Lansdale, Pa. 

3rd & Vine, Cincinnati, 0. 
17 Virginia Ave., Providence, 


_ & 
Raymond Mfg. Co., Div. 
Corry, Pa 
Shakeproof Lock Washer Co., 2538 N. 
Chicago. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Thomas & Skinner Steel Products Co., 1111 KE. 28rd, 
Indianapolis, Ind. 
Whitehead Stamping Co., 
Detroit, Mich. 
Worcester Pressed Aluminum Co., 
cester, Mass. 
Wrought Washer Mfg. Co., 
Wis. 


STARTERS, Motor. See ‘‘Where to Get 
Control Devices for Designed-in Use”, 
elsewhere in this issue. 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Magnet. 
Cinaudagraph Corp., 
Conn. ‘‘Nipermag.”’ 
Simonds Saw & Steel Co., Lockport, N. Y. 


STEEL SHAFTING, Screw Stocks 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS. See Sheets, Steel 
STEEL SHEETS, Enameling 


Americ an Rolling Mill Co., 2040 Curtis 


of Associated Spring Corp., 


Keeler Ave., 


1675 W. Lafayette Blvd, 


75 Beacon, Wor- 


2200 S. Bay, Milwaukee, 


Magnet Steel Div., Stamford, 


Middletown, 


0. ‘‘Armco. 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp Subsidiary. ) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport. Ky 

Ryerson & Son, Inc., Jos. T., Chieago, Ill. 


STEEL, Stainless 
Acme Steel Co., 2846 
(Strip) ‘‘Superstrip.’’ . 
American Rolling Mill Co., 2040 Curtis Middletown, 
O. (Strips, Sheets, Plates.) ‘Armco.”’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subs idiary. 


Archer Ave., Chicago, Til. 
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MIACHINE SCREWS AND NUTS 


STOVE BOLTS, SPECIAL RIVETS 






























































m SCREW MACHINE PRODUCTS 
Corp., SPECIAL HEADED AND THREADED PARTS — STANDARD SCREWS AND NUTS CARRIED IN STOCK 
“Sil- PARTS FROM BRASS, STEEL and OTHER METALS 
m= THE BLAKE & JOHNSON CO 
ade SINCE 1849 WATERVILLE, CONN. 
e and 
). 
plder- - LET 
E.M.C. MOTORS) 7 MIcRO SWITCH 
adles. ” - ™ Solve Your 
— With or Without Gear Reducers Out-of-Ordinary 
Made in All Voltages—A. C., D. C., Universal Electric Contact 
‘ : e,°e e Problems — 
ws Are Competitively Priced | 
And are ideally suited for projectors, dispensing costal tn Ale ‘Comtiieainas 
nisi devices, heat controls, advertising displays, mixers, Taser aes aegis ae ee 
Phe small pumps, motor testers, and all similar Machines; for thermostats in 
—_— applications. If you are designing fractional h.p. eee es cae 
Spring motors into such products, — ee ae 
re . Send for E.M.C. Specification Sheet TODAY! enclosed Mlere “Switches a 
g Corp., cutting costs and speeding up 
—s When filled out and returned to us, this Specifica- eee b 
. tion Sheet will enable us to make constructive ations covering Micro Switch — operations. 
Conn. recommendations for your job. ee. Faas a Sat oa ee Listir Size 
sis 1LE : ’ > . ‘is MICRO SWITCH CORPORATION 
ELECTRIC MOTOR CORP., Racine, Wis. IICRO SWITCH CORPORAT 
Vilming- 
L 
= HAMMERS 
t, Uties, J 
ng Corp., Unequalled for motor and maintenance work 
r., Cleve- for “knocking down” and rebuilding, for 
ve., Pen- pounding in winding— will not break insule- 
ti, 0. tion nor mar or dent parts or finish. All sizes 
rovidenee, 
ng Corp with weighted malleable heads that take re- 
sler Ave, placeable insert faces of coiled rawhide — 
{ieh. true “soft hammers.” Write for circular. 
mains Rotary Type—one of 3 styles 
tte Blvd., | 
on, We A | MFG.CO. | 
" a PM eee ee 
Milwaukee, J 


"3g and BUFF * | 


of 
Saati f) - | HEAT REFLECTING “ELEMITE” INSURES 
i en @) | || THE LIFE OF THE HEATING ELEMENT 
Lower Hour Costs x | 
tord, Jump Production 
Stam Jump t | \ | Hard, Tough, Quality Simatan bes 





r. WRITE DEPT. ‘‘M”’ FOR Rugged and i 
s CATALOG A few of the man) — sta a us ws ga aon : = 
shapes and sizes erma —— = mates fur- 

Steel Shock. Any meter taeg nished upon 
aah a Any APPLIANCES request. | 
>a. (United 

; H 
utomatic nae 
a POLISHING & BUFFING MACHINES EAST LIVERPOOL, OHIO, U. S. A 
ae THE PACKER MACHINE CO. I en eNeRR tN 
bstdiary.) 
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CTURING 










SEALED 
SWITCHES 


| H-C 





































































For accurate con- 
stationary vapor-proof 


trol. <A 
switch that operates in anv position, 
1100 watts a. c., light load, pre- 
cision movement. 


HEINEKEN MACHINERY CORP. 
95 LIBERTY STREET NEW YORK, N. Y. 












endable 
| aN 


AIR DASH POT 


on 


MOTOR DRIVEN THERMAL 
CAPACITOR 






Send us 
your problems 


Write for 
Literature 


STRUTHERS DUNN, Inc. 


138 N. JUNIPER STREET 
PHILADELPHIA, PA. 


DUNCO MEANS DEPENDABILITY 


INERTIA 









Automatic 


TIMERS 


for every application 
KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 





SWITCHES 


EXPERT GLASS BLOWERS 
NEON TUBES FOR TRADE 


ALMO MFG. CO. 


475 WASHINGTON ST., NEWARK, N. J. 


MERCURY 


Ee 


PEAK LOAD 
MERCURY SWITCHES 


Sturdy--- Denendable---Reasonable 
Write for Literature 


E. MACHLETT & SON 
222 E. 23rd St. New York, N. Y. 

















POWREX MFRCURY SWITCHES 


For All Control Applica- 
tions. Heavy Duty Types 
for Severe Service. 
POWREX 
SWITCH COMPANY 
Formerly Engineering 
Products Corp. 
190 Willow St. 
Waltham, Mass. 











M ADE of Aluminum 
x or copper. Plain 
or stamped as ordered. 
Five styles — widths 
from % to 4 in. Write 
for free samples & prices. 


NATIONAL BAND | Newport, Ky. 
& TAG CO. Dept. 9-326 


Petit Va 






PN Ch 


Dea aii) aa ices) 


cables, etc. 








PAPER TUBES 


SPIRAL WRAPPED 
SQUARE —RECTANGULAR—ROUND 
Write for Samples and Prices 


Paramount Paper Tube Company 
2035 Charleston St. Chicago, Tl. 
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( g lir Steel Corp Pr bur Pa. (United 
Ss Stee Corp. Subsidiary 
Ryerson & Son, Ir Joe. 7 Chieag Il 
Simonds Saw & Steel Co., Lockport, N. Y. 
STEEL, Strip 
Acme Steel C S4¢ Archer Ave Chicago Tl! 
Cr Hot Rolled, Galvanized, ¢ red, Striped. ) 
! ng Mill ¢ 1711 Curtis, Middletown 
teel & Wire ¢ Rockefeller Bldg., Cleve- 
United States Steel Corp. Subsidiary.) 
Wallace. Div. of As iated Spring Corp., 
“ont (Hot Rolled 
son, In Jos. T., Chicag 111 
Co., Warren, O Bright Finish, Zin 





pper 


Coated ‘*Thomastrip.’’ 


STRAPPING, Box 


Acme Steel Co., 2846 Archer Ave 


STRIPPERS, Wire 


Pyramid Products C« 2309 S. State Chicago, Tl 
(Bench Type and Hand Type 

Wire Stripper Co., 1727 Eastham Ave E. Cleve 
land, O. 

SWITCHES, Fixture 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

McGill Mfg. Co., 3€0 Indiana Ave., Valparaiso, Ind. 

Pass & Seymour, Inc., Industrial Sales Div., Syra 
cuse, N. Y¥ 

SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 





General Electric Co Sec n Q-s99 Appliance and 
Merchandise Dept Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


SWITCHES, Mercury 

Almo Mfg. Co.. 475 Washington 

Brown Instrument Co., 4466 
phia, Pa. (A Division of 
Regulator Co.) 

Durakool, In 1068 N. Mair Elkhart, Ind 
General Electric Vapor Lamp Co 887 Adams, Ho 
boken, N. J. ‘‘Kon-nec-tor.’’ ‘‘Cooper-Hewitt.”’ 

Hart Mfg. Co., Hartford. Con Diamond H."’ 


Newark, N. J 
Wayne Ave Philadel 
Minneapolis- Honeywell 





Jefferson Electric Co 1 Til. (Metal). 
Teland Elec. Co., Dayton 
Machlett & Son, E., 222 E. 23rd, New York, N. Y. 


Mercoid Corp., 4201 Belmont Ave., Chicago, Tl. 
Powrex Switch Co., 190 Willow. Waltham, Mass. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


SWITCHES, Radio Frequency 
Electronic Mechanics, Inc., 201 E. 12th 
ms YX 





New York, 


SWITCHES, Remote Control 


Push Button, Magnetically Operated 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 


Dunn, Inc., Struthers, 138 N. 
Pa. ‘‘Dunco.”’ 
General Electric Co., 


Juniper, Philadelphia, 


Schenectady, N. Y. 


Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Micro Switch Corp 1 East Spring, Freeport, Ill 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 


SWITCHES, Snap, Heavy Duty 


For Electric Range and Small Motor Control 
Arrow-Hart & Hegeman Elec. Co Hartford, Conn. 
General Control Co., Cambridge, Mass. 

General Electrie Co Section Q-899, Appliance and 

Merchandise Dent Bridgeport, Conn 


Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Heineken Machinery Corp., 95 Liberty, New York, 
N. Y. (Sealed Type 

Pass & Seymour, Inc., Industrial Sales Div., Syra 
cuse, N. Y. 

TACHOMETERS 

Brown Instrument Co 4466 Wavne Ave Philadel 
phia, Pa. A Division of Minneapolis- Honeywell 
Regulator Co.) 

Sticht & Co., Herman H., Dept. E.M., 27 Park PI! 
New York, N. Y 

Veeder- Root Inc Hartford, Conn 

Weston Elecl. Instrument Co., 582 Frelinghuysen Ave. 


Newark, N. J. 


TAGS, Terminal 
National Band & Tag ¢ 


TANTALUM, Wire and Special Shapes 


Fansteel Metallurgical Corp., North Chicago, Ill. 


TAPE, Cotton, Linen, Silk 
Tape, Sleeving, Webbing. 

Anchor Webbing Co., Pawtucket. R. I. 
General Electric Co Section Q-s899 
Merchandise Dept., Bridgeport, Conn 
Insulation Manufacturers Corp., 565 W. 
Blvd Chicago, Ill. 

Mica Insulator Co., 200 Varick, 
Westinghouse Elec. & Mfg. Ce 
burgh, Pa. 


TAPE, Mica 
Continental- Diamond 
Insulation Manufacturers 
Blvd., Chicago, Il 
Mica Insulator Co., 200 Varick. New York, N. Y. 


TAPE, Rubber and Friction 

General Electric Co., Section Q-899 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago. Il. 

Mica Insulator Co.. 200 Varick. New York. N. Y. 

Okonite Co., 591 Fifth Ave... New York, N. Y 

Westinghouse Elec. & Mfg. Co., Room 7-N, E 
burgh, Pa 


TAPE, Varnished Fabric 


Dept. 9-326, Newport, Ky 


Appliance and 
Washingtor 


New York. N. Y¥ 
Dept. 7-N, E. Pitts 


Fibre Co., Newark, Del. 
Corp., 565 W. Washington 


Appliance and 
‘‘Paragon."’ 
Washington 


Pitts 


Acme Wire Co., New Haven, Conn. 

General Electric Co., Section Q-899, Appliance and 
Merchandise Dept.. Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 


Bivd., Chicago, Il. 


Irvington Varnish & Insulator Co., Irvington, N. J, 
Mica Insulator Co., 200 Varick, New York, N, ¥ 
Westinghouse Ele & Mfg. Room 7-N, E. Pitts 


burgh, Pa. 
TAPPING MACHINES. 
Tapping 


TERMINALS, Plain and Locking 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave, 
Chicago, Tl. , 


See Machines, 


TERMINALS & CONNECTORS 

American Brass ¢ Waterbury Brass Goods Branch 
Waterbury, Conr 

Jones, Howard B., 2300 
(Terminals and Tern 


Wahansia Ave., Chicago, Il), 


Littelfuse Laboratories, 4252 Lincoln Ave., Chicago 
Tl! (For Fuses 

Patton-MacGuyer Co., 17 Virginia <Ave., Providence 
ae 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Waterbury Button Co., Washington <Ave., Waterbury 
Conn 

TESTERS, Coil 

(Includes armature growlers, trouble shooters and 
other portable testing devices See also Instru- 
ments. 

Clough-Brengle Co., 2813-H W. 19th, Chicago, IN. 
(Oscillographs 

Sticht & Co., Herman H Dept. E.M., 27 Park Pl. 
New York hs, ee (Oscillographs 

Sundt Engineering Co., 4252 Lincoln Ave., Chicago 
Ill (Neon. ) 

Weston Elecl Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 80th & East End Ave., 
New York, N. Y¥ 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 

THERMOSTATS 

Arrow-Hart & Hegeman Elec. Co., Hartford. Conn 

Brown Instrument Co 4466 Wavne Ave., Philadel 


phia Pa. (A 

Regulator Co.) 
Dunn, Inc., Struthers, 

Pa. ‘‘Dunco.”’ 
General Electric Co. 


Division of Minneapolis- Honeywell 


138 N. Juniper, Philadelphia, 


Schenectady, N. Y 


Hart Mfg. Co., Hartford. Conn. ‘‘Diamond H.” 
Mercoid Corp., 4201 Belmont Ave Chicago, TM 
‘‘Pyrotherm,”’ ‘‘Sensatherm,’’ ‘‘Vasaflame.’ 


Midget Thermostats, 10 Washington Pl., New York 
Ms. me 

Wilcolator Co., Newark, N. J. 

TIMING DEVICES 

Eagle Signal Corp Moline, Tl 

General Electric (¢ Dept. 6E-201, Schenectady, N. Y 

Hart Mfg. Hartford, Cont Diamond H 

Thompson Clock Co H. ¢ Bristol. Conn 

United Cinephone Corp 13-37 33rd Long Island 
City N Y 

TOOLS & JIGS 

Stein & Cc Wm. P., 424 St. Paul, Rochester. N. Y¥ 


Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee 
Wis. 
TRANSFORMER CORES, See_ Cores, 


Transformer. 
TRANSFORMERS, Enunciator 


Jefferson Elec. Co., Bellwood, Tl. 

TRANSFORMERS, Low Voltage Power 
American Transformer Co 177 Emmet Newark, N 

Coils, Inc., 229 Chapman St., Providence. R. 1 

Davis & Co., Inc., Dean W., 549 W. Fulton, Chicago 
Til. 

General Electric Co., Section Q-&99 Applia and 
Merchandise Dept., Bridgeport, Conn 

Jefferson Elec. Co., Bellwood, Ill 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis 
Mo. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

TRANSFORMERS, Luminous. Tube 

(Neon) 
Jefferson Elec. Co., Bellwood, Ill. 


TRANSFORMERS, Mercury Lamp 
Jefferson Elec. Cc., Bellwood, Il. 


TRANSFORMERS, Oil Burner Ignition 
Jefferson Elec. Co., Bellwood, Il. 


TRANSFORMERS, Radio 


Jefferson Elec. Co., Bellwood, III. 


TRANSFORMERS, for Relays & Control 
Systems 
Jefferson Elec. Co., Bellwood, Ill. 


TRANSFORMERS, Signaling 
Jefferson Elec. Co., Bellwood, Il. 


TRANSFORMERS, Street Lighting 
Jefferson Elec. Co., Bellwood, Il. 


TRANSFORMERS, Toy 
Jefferson Elec. Co., Bellwood, Ill. 


TUBES, Paper (Spiral Wrapped) 
Paramount Paper Tube Co., 2035 Charleston 
Ill. (Square, Rectangular, Round Shapes.) 
TUBING, Brass & Copper 
American Brass Co., Waterbury, 
Ilsco Copper Tube & Products Co.. 
5629 Madtson Rd., Cincinnati, O. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn, 
TUBING, Laminated Phenolic 
Continental-Diamond Fibre Co., Newark, Del 
Formica Insulation Co., 4638 Spring Grove Ave., 
cinnati, O. 


Chicago, 


Conn. 
Inc., 


Dept. E. M., 


Cin- 
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Another Instance of Quality and Long Life 


“NOLU BEARINGS STILL IN 
i: GOOD CONDITION AFTER 
es, 17 YEARS” says this user-- 


Mr. Joseph J. Fowden, of Philadelphia, writes, “I 
recently took our Bluebird washer apart to repair 
the motor and other parts, and was surprised to 
find the Nolu oilless bearings were in good con- 
This is 
just one of many proofs of the self-lubricating 
advantage of Nolu bearings. 


dition after being in service since 1919.” 


All sizes: send for 
bury samples and prices. 


NOLU WOOD IMPREGNATED WRINGER 
cand BEARINGS ARE OUR SPECIALTY 


mi. We can furnish you with any size or shape, send 
us your sample and get our prices. 


MAKE THE FINEST ON THE MARKET. 


BEARINGS 


WE 


OILLESS- 








SS ; 
v, 


2 MINIMUM UP — KEEP 
“BEST FROM ALL. ANGLES™ 


Reg. U. S. PAT. OFF. 


™ NOLU OILLESS BEARINGS COMPANY 

















om 12 E. Johnson St., Germantown. Philadelphia, Pa. 
ea 
AtLast... 
ONE 
aes Instrument 
for Measuring 
ores, 
ANY 
Resistances 
er 
- A convenient compact little instrument. completely self-contained, 
ago for measuring any resistance from .00001 ohm to 11.1 megohms. 
Especially practicable for measuring the resistance of relay con- 
tacts, coils, armature windings, etc. 
Lot This one unit includes both a standard Kelvin Bridge and a stand- 
ard Wheatstone Bridge. Send for Bulletin 637-BF for complete 
N.Y description. 
Tube . . 7 .4q~ ‘ 
SHALLCROSS MFG. CO., Collingdale, Pa. 
METAL STAMPING SERVICE 
a >) DRAWING od 
- ; SoS 
STAMPING 
=-~ 
FORMING 
Small Metal Parts a" A 
: \\2 ‘en 
hieago in a 
Sai 
Ace > - & = 
a Brass, Copper & Steel © 
PATTON-MACGUYER COMPANY 
ai 17 Virginia Avenue, Providence, R. I. 
RING SEPTEMBER, 1937 
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@ This hysteresis shaded pole type 
Haydon motor is particularly adapt- 
able for industrial clocks, time switches, 
recording instruments and advertising 
displays. Synchronous self-starting, 
compact and easily mounted, it is de- 
signed to operate where starting and 
running torque must be maintained 
indefinitely. Information and quota- 
tions on your output speed require- 
ments for various voltages and fre- 
quencies cn request. 


HAYDON MANUFACTURING CO., INC. 


Waterbury, Connecticut 





Performance of timing 
apparatus depends pri- 
marily on the motor... 
therefore specify 
Haydon! 














i 
, — od | 
F you are looking for better plastics—pieces that are 
always the same regardless of the quantity molded— | 
you want Waterbury Plastics. The illustrated switch 
i halves are examples of intricate moldings, with and with- 
out inserts, which have always been identical 
\ though millions of them have been molded. You get 
better molds and better plastic pieces when you specify 
I Waterbury Plastics. 


even 


Aolded Plastics Div 


THE WATERBURY BUTTON COMPANY 


WASHINGTON AVENUE WATERBURY, CONN. 

| Fetak hed 181 { 
Rochester 
Toronto 


New York City ° Boston = 
Detroit ° 


Philadelphia a 
Chicago 

















| mews = _— 









EYELETS—Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements | Frankiin rivre-Lamitex Corp., 190 EF. 12th, Wilmings) WAX AND COMPOUNDS 


Sealing and Filling; Impregnating; Saturating and 
sulator Co., 200 Varick, New York, N. Y. Finishing; Chatterton’s Compound; Sealing Ce- 


' tend Ihre Co } ston - ment. ; 
Vulcanized Fibre Co., Wilmington, Del. 15h ¢o., John C., 168 Emmett, Newark, N. J. 


ZINC-—Strip zinc for commercial 



















































uses : “Phenolite.”” ae ro General tlectric Co Section Q-S9o Appliance and 

Richardson Co., Melrose Park (Chicago), Il. Insu- akarchiandise Dept., Bridgeport, Conn. 
rok Miea Insulator Co., 200 Varick, New York, N. Y. 
> ~ ~ Synthane Corp., Oaks, Pa 
THE PLATT BROS. & CO. ste Week Ga eine: WHEELS, Blower 
y ~ Janette Mfg. Co., 556 W. Monroe. Chicago. 
Waterbury, Conn. TUBING, Phosphor Bronze Torrington Mfg. Co., Torrington, Conn. 

American Brass C¢ Waterbury, Conn = 
Phosphor Bronze Smelting Co., 2204 Washington Ave., WINDING MACHINES, Coil 

Se Philadelphia, Pa, Belden Mfg. Co., 4633 W. Van Buren, Chicago, IN. 





ve : F . Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
TUBING, Varnished Fabric (Spaghetti) more, Ill. ; 
Anchor Webbing Co., Pawtucket, R. I. Universal Winding Co P. O. Box 160 Providence, 
Brand & Co., Wm., 268 Fourth Ave., New York, R. I ‘*Leesona, Duo- Matic 
nm. Y. a 


‘Turbo 
General Electric (C¢ Section Q-899, Appliance and WIRE, Bare 
INSULATING VARNISH Merchandise Dept., Bridgeport, Conn Copper, Phosphor Bronze Steel Iron; Armature 
Insulation Manufacturers Corp., 565 W. Washington Banding 
Blvd., Chicago, Ill. See also Tungsten & Molybdenum 
Irvington Varnish & Insulator Co., Irvington, N. J. American Enameled Magnet Wire Co Port Huron, 
Mica Insulator Co., 200 Varick, New York, N. Y. Mich 
“‘Empire.”’ American Steel & Wire Co tockefeller Bldg., Cleve- 
. . land, O (United States Steel Corp. Subsidiary.) 
TUBING, Vulcanized Fibre ; ; Belden Mfg. Co., 4633 W. Van Buren, Chicago, I. 
Brandywine Fibre Products Co., 1402 Walnut, Wil- General Cable Corp., 420 Lexington Ave., New York, 
mington, Del. N. ¥ 
Continental-Diamond Fibre Co., Newark, Del Phosphor Bronze Smelting Ce 2204 Washington Ave., 
Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- Philadelphia, Pa 
ton, Del. Riverside Metal Co., Riverside, Burlington County, 
N J 


Electrical Insulating 
Varnishes, Lacquers 
and Compounds 





*“‘Fyberoid,’’ ‘‘Ohmoid.”’ WIRE, Copper Clad 


i IMPERVIOUS VARNISH CO 
Callite Products Division, Eisler Elec. Corp., 547 — 


‘ Lincoln Fibre & Specialty Co., Newport, Del. : ; - 
Koppers Bldg. Pittsburgh Pa. National Vulcanized Fibre Co., Wilmington, Del. Roebling’s Sons Co.. John A., Trenton, N. J 
e ’ ‘*Peerless,’’ ‘‘Vul-Cot.’’ Rome Cable Corp., 380 Ridge, Rome, N.Y 
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SEPTEMBER, 1937 


FOR PRODUCT 
DEVELOPMENT 


NOT MISS 


THE OCTOBER 
ELECTRICAL 
MANUFACTURING 
THIRD ANNUAL 
PRODUCT DESIGN 
NUMBER... 


All-feature design and engineering 
content, in four colors. Five prize- 
winning manuscripts on product design. 


Articles by foremost authorities on 
engineering aspects of product devel- 
opment; on design trends and relation 
of design to engineering, sales, etc.; 
on what the company executive thinks 
of design; color and the part it plays 
in gaining product acceptance; etc., 


One hundred and fifty illustrations of 
products, drawings, people. 


The regular departmental features. 


Be sure to watch for your issue—it 
will be coming to your desk right after 


OCTOBER 1st 








VOLTAGE CONTROL UNITS 





The UTC VARITRAN makes possible continuously variable 
output voltage, using a sliding contact riding over the turns of 
an auto-transformer. 

Standard units are designed for 115 volts input, 0-130 volts 
continuously variable output. 

Model V-1. 570 Watts—5 amp. maximum rating, complete 
with cord, plug and switch, net................06- $10.00 
Model V-2. Same as V-1, but uncased, with terminal strip 
for rack or panel mounting, net.............00-0ee- 9.00 
Model V-3. 850 watts maximum rating, 7.5 amps., uncased, 
with terminal board and provisions for mounting, net. . $14.00 
Model V-4. 1250 watts,—11 amps. maximum rating, un- 


CARCI MES nos bia a sw ones alas Howes ......§$20.00 
Model V-5. 2000 watts maximum rating, 17.5 amps., un- 
COSREPRNOE 6 Saas Cackacwes i had wine ee ae $32. 
Other S1ZES 
FEATURES APPLICATIONS 


% Smooth control 
% High efficiency % Heat control 
% Excellent regulation * Rectifier control 
% Low cost *% Light control 
% Line voltage control 


Automatic VARITRANS are available to maintain line 
voltage constant. Details and prices on request. 


*% Motor control 






Me 





TRANSFORMER PROBLEMS? 


Whether it is a 60,000 ampere current transformer! or a 30 
cycle to 150,000 cycle audio transformer} you can bank on 
UTC. It is for this reason that the largest electrical manufacturers 
turn to UTC with their specail transformer problems. Typical 
users of UTC units are G. E., R. C. A., Western Electric, 
Westinghouse, Bendix, etc. Whether it is electrical character- 
istics, weight, or price write UTC for the answer to your trans- 
former problem. 


tMade for the largest research organization in the world. 
tMade for the largest radio communications organization in the world, 
*Patent pending. 


UNITED 


TRANSFORMER CORP. 
72 SPRING STREET NEW YORK, N. Y. 


VARITRAN’ > 


| 
| 
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| 
| 
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YOU SHOULD KNOW 


These bulletins contain technical 
information about the newy Ward 
Leonard Control Devices. Every 
designer and manufacturer of equip- 
ment for the generation and use of 
electricity will find them of great 
value. Send for any or all of the 
bulletins featuring controls listed 
below. 


re 


CONTACTORS VOLTAGE REGULATORS 
SPEED REGULATORS 
MOTOR STARTERS 
RECTIFIERS 


RHEOSTATS 
RESISTORS 
RELAYS 


See our exhibit at the Exposition of Power and Mechanical Engineers 
at New International Amphitheatre, Chicago, Oct. 4 to 9, Booth 224 


WARD LEONARD 


Control Devices Since 1892 


WARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 


Please send me bulletins relating to: Resistors 
Relays ||, Speed Regulators, Voltage Regulators 


Starters |, Rectifiers —_, Contactors 
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THESE ARE PLASTIC PARTS 


picked attandom 
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FROM OUR SAMPLE 


They are not the newest plastic parts 
we have molded for electrical manu- 
facturers—not the most intricate, not 
the most unusual . . . just typical pre- 
cision molded electrical plastic parts 
picked at random, illustrating charac- 


teristic from our 


custom molding 
Electrical manufacturers in 
all lines know they can depend upon 


Consolidated to supply every plastic 


presses. 


molding requirement in,any plastic 


material 


efficiently, speedily 


economically! 
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. | l 91 | i [ BETTER PRODUCTS AT LOWER 
tecna ye nitec COST MADE POSSIBLE BY 
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DYKAST ENAMELS 
2 ww / 
¥ 
A Oy 


C§Ohis is the way the Chinese 


say “Married”. So, too, they 


turer {a well known office de- 


reter to the enduring union 
between M & W Dykast 
Enamels and aluminum, zinc, 


and magnesium die castings. al? 


DYKAST ENAMELS 


can be applied to clean die castings just as they come from the 


Dykast Enamels Save Pretreatment of 
Clean Castings 


Id. N ace . Other manufacturers are saving money by 
moia. INO pretreatment IS necessary. And they have the same using these beautiful, durable enamels—some 


drying properties as lacquer enamels. by substituting less costly materials, and some 

3 ; by reducing the cost of finishing the castings 

They are tough, durable, strongly adhesive, and give a fine they are using, since Dykast Enamels can be 

finish in a single air-drying coat. They are supplied in clear, *PPlied directly to the bare surface of clean die 

- : . ‘ castings without pretreatment. Pretreatment 

black, white, and all colors, and in gloss or eggshell sheens. js, however, desirable if the castings are coated 

For dipping or spraving. with oxide or are to be exposed to the weather. 

Pps ——e Dykast Enamels can be used as the final 

finish or as an undercoat for any kind of lacquer- 

Maas and Waldaliin Co-MEWa kK: U9. 32's. (oivivs,besssinh eects poihes, 

7 *1E° gf” prevents tarnishing, beautiful effects in polished, 

Branch riage and Warehouses . 1336 Washington Blvd., Chicago . . . 1228 W. Pico Blvd., Los Angeles frosted. satin. and other finishes of aluminum 
Established 1876 — Producers of Lacquers and other Industrial Finishing Materials 35) zinc become practicable.—Adv. 


BETTER COILS IN LESS TIME! | 


pi FeVh CONCENTRIC COIL 
WINDING HEAD AND DRIVE 





Winds popular-size single-phase motor coils in all | 
sizes and shapes, connected in series so they can be | 
removed together. 
| iit: is Alda a as a Heads adjustable to any length or width in 5 to 10 
: : minutes. 

products by Progressive are assurance against 
| | time and labor troubles in assembly operations. Maintains a mechanically precise tension at all times. | 
It will pay you to consult our specialists before 
placing your next order. Their suggestions may 





Simple, easy to operate. Takes the place of a multi- | 
tude of makeshift wooden forms. | 










show youthe way to greater fastening economy. 


S SRAND 3 


Tom. con 


CMTS GPRM IDEAL COMMUTATOR DRESSER CO. 


Illinois 
TORRINGTON---CONNEE TFICUT 2 Sycamore, Illino 
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GEARHEAD MOTORS 


with their ball and roller bearings 
and their positive lubrication seals 


operate in any position. 


This is one more reason why... 


more gearhead motors in use 
today bear the MASTER name, 
than all other makes . . . COM- 
BINED. 


THE MASTER ELECTRIC COMPANY 
DAYTON, OHIO 
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PRODUCT 


Born of Controlled Metallurgy 


Behind the art of applying insulation... 
the art of working copper! The hundred 
thousands of miles of threadlike magnet 
wire you wind must have UNIFORM 
physical properties. No GREATER SAFE- 
GUARD is imaginable than complete 
metallurgical con- 
trol at every step. 


From bar analysis 


MAGNET WIRE 


to the final drawing operation, General 
Cable manufacture is under constant lab- 
oratory check for UNIFORM ADHERENCE 
TO SPECIFICATIONS. 


GENERAL CABLE CORPORATION —Atlantc, Bostcn, 
Buffalo, Chicago, Cleveland, Dallas, Detroit, Los Angeles, 

New York, Philadelphia, 
Pittsburgh, Rome (N.Y.), San 


Francisco, St. Louis, S2cttle, 


Washincton (D.C.). 





